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SPEED ON THE ELEVATED RAILROAD CURVES 
We believe it may be said, without fear of contra- 
diction, that the sharpest curves on any broad-gage 
steam railroad system in this or any other country are 
to be found on the Elevated Railroads in this city. 
The sharpest on the road are to be found on the Sixth 
Avenue line, one at the intersection of Church and 
Murray Streets, and the other at the intersection of 
West Third Street and Sixth Avenue. Until the past 
few months, the speed of trains in passing around these 
curves has been reduced to a limit which gives a rea- 
sonable margin of safety against accident; but of late 
there has been an evident acceleration, and some of the 
trains take the curves with such velocity that, 
in spite of the considerable super-elevation of the 
outer rail, the cars are thrown heavily onto the 
bearing plates of the trucks, and actually at times 
have a distinct inclination to the outside instead of 
to the inside, as they should have, of the curve. The 
curve at West Third Street and Sixth Avenue is the 
one on which this is most noticeable, especially in the 
case of the uptown evening trains; the lurching of the 
cars is so noticeable as to have become the object of 
remark among old-time travelers on the road. At the 
speed with which the curves are being taken, the 
strains on the wheel -flanges are simply enormous ana, 
of course, the tendency of the flange to climb the rail 
is proportionally increased. Should a flange give way 
or a wheel mount the rail, the present wooden guard 
rails would, on curves of such short radius, be of 
little avail in holding the engine upon the structure. 
We draw attention to this matter particularly be- 
cause of the fact that with the completion of the elec- 
tric equipment, a faster running speed is contemplated, 
and the temptation will be rather to increase the speed 
than to reduce it. If the curves are to be taken at 
high speed, the element of risk will be eliminated 
by giving a higher super-elevation to the outer 
rail. On such sharp curves as these, excessive su- 
per-elevation is a less serious evil than too little 
super-elevation, and we believe that it would be an ex- 
cellent policy, before the fast electrical train schedule 
is put in force, if orders were given for the super- 
elevation of every curve on the line to be increased 
from thirty to fifty per cent. 



MOVING SIDEWALK FOR THE BROOKLYN BRIDGE. 

The moving sidewalk, a device which came into pub- 
lic notice at the World's Fair, Chicago, is proposed by 
Bridge Commissioner Lindenthal as the best remedy 
for the congested condition of travel across the Brook- 
lyn Bridge. He proposes that four lines of moving 
platforms be arranged, running at speeds of 2%, 5, 7% 
and 10 miles an hour, respectively. Of the four plat- 
forms, only the one moving at ten miles an hour 
would cross the bridge; the other three would extend 
merely around the loops at the two terminals, and 
would be installed simply to assist passengers in 
boarding the ten-mile platform, which, by the way, 
would be provided with seats similar to those of the 
moving platform at Chicago. 

While nobody can deny that for passenger traffic the 
moving platform has a vastly greater capacity than 
any other known system, there is always the serious 
objection that a breakdown in any portion of the plat- 
form would mean the stoppage of the whole system 
until repairs could be made. For this reason we think 
that until the moving platform has been thoroughly 
tested under heavy conditions of traffic, it would be 
inexpedient to place one on such an important thor- 
oughfare as the Brooklyn Bridge. At the same time, 
we do not doubt that by careful design and workman- 
ship it could be made so mechanically perfect that the 
chances of a breakdown would be extremely remote. 
Under Lindenthal's scheme, a covered glass shelter 
would extend over the ten-mile platform, affording 
protection to passengers throughout the whole trip. 



FAULTY PIPE THREADS. 

Our esteemed contemporary The Locomotive draws 
attention in a characteristic article to the necessity 
for exercising great care in the cutting of threads on 
steam, water and gas pipes. Although piping as turned 
out from the mills of the manufacturer is threaded, or 
supposed to be threaded, according to a national stand- 
ard, when it comes to be cut into commercial lengths 
in the installation of new systems of piping, or in re- 
pairing old systems, the standard proportions of thread 
are too seldom followed. The shop-cut threads are 
often so faulty that it is impossible to make a good 
joint with the standard fittings which they have to 
enter; hence the number of failures that occur at 
threaded joints. ' Thus, the standard calls, in a 4-inch 
pipe, for eight perfect threads, the total length cut by 
the die being 1.80 inches. Yet it is common expe- 
rience to find that the total length of thread on 4-inch 
piping is only 1.25 inches, and, indeed, this is often 
all the thread there is on a 6-inch pipe, although the 
standard calls for 2.01 inches. As a consequence, it is 
a common matter to find pipe connections to boilers, 
for instance, which have only two, three or four 
threads properly made up. It is claimed, and justly 
so, that practice such as this shows an indifference to 
the safety of life and the security of property that is 
little short of criminal. 
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A NOVEL TURBINE DESTROYER. 

A new turbine destroyer, the "Velox," has recently 
been launched by the British government from a Tyne 
shipbuilding yard. She is similar in dimensions to 
the ill-fated "Viper" and "Cobra;" but special attention 
has been given to the question of structural strength, 
with a view to preventing any such disaster as hap- 
pened to those two craft. The novel feature of this 
vessel is that, in addition to the compound turbine en- 
gines which comprise the main source of power, a 
small set of ordinary reciprocating, triple-expansion 
engines is introduced. The object of this arrange- 
ment is to get around the difficulty of using the tur- 
bine engines when traveling at cruising speed, for 
which they are extremely uneconomical. The turbine, 
shows its best economy when it is working up to full 
power, and in the new destroyer the small reciprocat- 
ing engines, which are on the same shaft as the tur- 
bines, will be utilized for cruising at low speeds, the 
exhaust steam of these engines passing through the 
turbines, and finally into the condensers. When the 
higher speeds are required, steam will be admitted 
direct from the boilers to both the reciprocating en- 
gines and the turbines. When the propellers have 
reached a velocity that would be dangerous to the re- 
ciprocating engines, the latter will be thrown out of 
gear, and the turbines independently operated. 
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ARMOR PLATE FOR THE RUSSIAN GOVERNMENT. 

The construction of the battleship "Retvizan" and 
the cruiser "Variag" for the Russian government by 
an American shipbuilding yard, the armor for which 
ships was made by the Bethlehem Steel Company, has 
led to the placing. of other Russian orders for plate 
in this country. A striking evidence of this was seen 
last week in a train of eighteen cars which left Home- 
stead on express orders for New York, carrying thirty- 
six plates for the first-class battleships "Borodino" 
and "Ariel," which are now building at the. Imperial 
yards at St. Petersburg. The consignment represented 
six months' work at the armor-plate department at 
Homestead. In view of the fact that the armor plate 
required for the new warships for the United States 
navy is more than sufficient to keep the Bethlehem 
Steel Works and the Carnegie Works continuously oc- 
cupied, it is evident that there is a call for other armor- 
plate factories in addition to the two above named. 
We understand from the last report of the Naval Bu- 
reau that a third firm will shortly be in a position to 
turn out Krupp armor; but if we are to furnish the 
armor for our own navy and also supply foreign gov- 
ernments on the scale of this recent shipment, it is 
evident that there will soon be a demand for a fourth 
armor-plate-making establishment." The industry is an 
extremely profitable one, even at the reduced price at 
which plate is now being furnished. Indeed, we do 
not know of any industrial enterprise in which capi- 
tal could be invested on a large scale with a surer 
certainty of profitable returns. There is not the slight- 
est indication of any slowing up in the rate of growth 
of the navies of the world, our own included; and if 
the United States navy is to increase in adequate pro-, 
portion to the extension of our foreign trade (as it 
certainly should do), the demands of our navy alone 
will before long require double the amount of armor 
plate that is now being furnished annually by existing 

works. 
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FIRE INSPECTION OF HOTELS. 

It is gratifying to learn that one result of the recent 
Park Avenue fire has been the awakening of proprie- 
tors of hotels in this city to the necessity of thorough 
fire inspection, the improvement of existing fire-fight- 



ing apparatus, and the installation of new protective 
devices designed to facilitate the escape of guests on 
the breaking out of a fire. The fact that the fire or- 
iginated at the bottom of an elevator shaft, probably 
among some oil-soaked waste and refuse, and that, as 
it swept up through the shaft, it was intensified by the 
combustible material built -into the shaft itself, has led 
to the conviction that elevator shafts, and all other 
vertical openings through the building should be most 
thoroughly flreproofed, and that the landings at the 
various floors should be provided with fireproof doors. 
A protective device, which the Superintendent of the 
Department of Buildings is strongly advocating as a 
preventive against disasters, is the provision, at stated 
intervals in the corridors, of swinging doors, whose 
object would be to confine the dense smoke which al- 
ways accompanies fire, within limited areas of a hotel. 
In the recent fire, as, indeed, in the case of most fires, 
it is the dense and suffocating smoke that is the pri- 
mary cause of much of the loss of life. People rush 
from their rooms into an atmosphere that either drives 
them back to the outer windows, or suffocates them as 
they grope for the stairways or other exits. This is 
a common-sense suggestion, which should be adopted 
at once in every hotel, at least of the older type, in 
the city. In view of the great protection they would 
afford, it is certain that hotel patrons would be per- 
fectly willing to endure the slight inconvenience of 
passing one or two sets of such doors on their way 
through the corridors. 

Yet another suggestion, which is both common sense 
and practicable, is that of constructing bridges across 
the interior courts, by which guests on each floor 
cculd make a short cut to the rear or front of the 
hotel, as the case might be, without having to pass 
through a great length of corridor. A time like the 
present, when the public has just received such a ter- 
rible object-lesson, is opportune for a revision of those 
laws which affect the fireproof construction of hotels 
and public buildings, and the provision and mainte- 
nance of proper fire-fighting apparatus. 



OBJECTIONS TO THE PENNSYLVANIA TUNNEL BILL. 
Although a considerable amount of opposition is 
being shown to the bill authorizing the Pennsylvania 
Railroad to construct a tunnel beneath Manhattan 
Island, this opposition is not to be construed as being 
directed against the tunnel scheme as such. Indeed, 
it is pretty safe to say that every interest that will be 
affected by the tunnel is disposed to view the scheme 
with unqualified approval. The most serious opposi- 
tion to the bill comes from the Rapid Transit Com- 
mission, on the ground that it takes away from the 
Commission the power to supervise and regulate the 
construction and operation of tunnels in the way that 
was contemplated by the Rapid Transit Act. Mo.c- 
over, it is claimed that while it grants a favorable fran- 
chise in perpetuity, the bill does not guarantee to the 
city an adequate compensation, and in its present form 
overrides the city charter which limits the grant- 
ing of franchises to a period of twenty-five years. 
Furthermore; the bill fails to settle the amount of 
compensation to be paid to the city, making it purely 
discretional. If these points are well taken, they 
should certainly be sufficient to prevent the passage 
of the bill in its present form. The lavish gift of 
franchises by the authorities, in the earlier years of 
its history, has robbed the city treasury of profitable 
sources of revenue. The bill should be so amended as 
to protect the city without hampering the railroad 
company, and at the same time leave the Rapid Transit 
Commission supreme in the control of Rapid Transit 
in this city. 



SAILING VESSELS IN THE SUEZ CANAL. 

No sailing vessels have crossed the canal since 1874 
or 1875, except during the time of the Turko-Russian 
war of 1877-78. At that time sailing vessels arrived 
from Calcutta with Indian -troops; but for the last 
ten years no sea-going sailing vessel has crossed the 
canal. Sometimes trains of coal and materials, treated 
by the Suez Canal Company as sailing vessels, with 
the object of collecting the towing duties, have crossed 
the canal, but no sailing vessel engaged in high-sea 
navigation has crossed it within the period named. 
The absence of sailing vessels in the canal is explained 
by the difficulties of navigation in the Red Sea. The 
extraordinary number of sailing vessels lost in the 
Red Sea (which is full of dangerous reefs and shoals) 
during the years 1872-73 seems to have effectually 
discouraged further attempts. The officials of the 
Suez Canal Company believe that the construction of 
the canal, which was opened to navigation in 1869, 
has been an impetus to steam navigation throughout 
the world. 

m i w i > 

Telluride, Col., was the scene of a snowslide recently 
which overwhelmed the men at the shaft of the Liberty 
Bell Mine. Thirty men were lost in the slide and 
forty in a rescuing party who were swept down by a 
second slide. 
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THE HEAVENS IN APRIL, 1902. 

BY HENRY NORRIS RUSSELL, PH D. 

The evening skies still remain unadorned by any of 
the planets, and even the bright winter constellations 
are now disappearing in the west. Though the pres- 
ent is therefore a dull season for the amateur astrono- 
mer, it affords an excellent opportunity to see certain 
objects — we can hardly call them bodies — which, 
though belonging to our solar system, bear the same 
relation to the planets that the Milky Way does to the 
stars. 

The most conspicuous of these objects is known as 
the zodiacal light. It can easily be seen on any clear 
evening when the moon is out of the way. As soon 
as the twilight has faded from the western sky, so that 
the Milky Way becomes visible, there appears a band 
of light, rising from the horizon near the point where 
the sun has set, and extending upward, with a con- 
siderable inclination toward the left. Its lower por- 
tions are fully as bright as the Milky Way, and of 
considerable breadth, but it grows narrower and fainter 
as it ascends, so that its general form is wedge-shaped. 
At the present season its top is lost in the Milky 
Way. 

A similar phenomenon can be seen in the eastern 
sky before dawn. 

Upon investigating the position of this light among 
the stars, it is found that its central line lies along 
the ecliptic, among the constellations of the Zodiac. 
It is for this reason that it is called the zodiacal light. 
Unlike the Milky Way, the zodiacal light does not re- 
main in the same position among the stars. It moves 
around the ecliptic once a year, with the sun, so that 
it is always seen in the west after sunset, or in the 
east before sunrise. It is not, however, always equal- 
ly conspicuous, at least in our northern latitudes. 
In spring the ecliptic rises steeply above the western 
horizon, and the evening zodiacal light is prominent. 
In the autumn, when the ecliptic makes but a small 
angle with the horizon, it is, for the most part, lost 
in the haze. 

The zodiacal light is best visible, in the morning 
just when it is least conspicuous in the evening, that 
is, in the late autumn. 

Since it thus keeps pace with the sun, the zodiacal 
light is evidently connected in some way with the 
solar system. The generally accepted explanation of 
it is parallel with that which the telescope gives us for 
the Milky Way. Just as the latter is composed of 
multitudes of stars, too small to be separately seen, 
so the zodiacal light is supposed to be due to sunlight 
reflected from a multitude of small planets. 

The separate stars which compose the Milky Way can 
be seen with the telescope; but this is not the case 
with the zodiacal light. The points of light whose ag- 
gregate produces the effect we see mu:t in this case 
be much fainter, and much more numerous; such small 
bodies, in' fact, that they are more akin to the me- 
teoric stones which sometimes fall upon the earth 
than to the planets, or even the asteroids. 

We may then say that the zodiacal light is sunlight 
reflected by a vast swarm of meteorites revolving about 
the sun. Prom the observed form of the light, . it ap- 
pears that this swarm has the form of a lens, with the 
sun at the center. Its denser parts do not extend out- 
side the orbit of Venus, but the outer portions pass 
somewhat beyond the earth's orbit. 

This is shown by the fact that, in clear air, the 
zodiacal light has been seen to extend clear across the 
sky, as a faint band. On this band, directly opposite 
the sun, appears a brighter spot, known as the Gegen- 
schein, or counterglow, which has of late years been 
of considerable interest to astronomers. We hope to 
speak of it more fully next month. 

THE HEAVENS. 

At 9 P. M., on the 15th, Perseus, Taurus, Orion and 
Canis Major are near the western horizon, and will 
soon set. Auriga, Gemini and Canis Minor are above 
them. Ursa Major is in the zenith, and- Leo on the 
meridian south of it, with Hydra below, and Virgo on 
the left. Bootes is well up in the east, with Corona 
Borealis and Hercules below and to the left. Vega 
has just risen in the northeast. Cepheus and Cas- 
siopeia are below the pole, and Draco to the right 
of it. 

THE PLANETS. 

Mercury is morning star till the 28th, when he 
passes behind the sun and becomes an evening star. 
He cannot be seen except perhaps during the first few 
days of the month, when he rises about 40 minutes 
before the sun. 

Venus is also morning star, rising about two hours 
before sunrise. Her elongation, or apparent distance 
from the sun, increases until the 25th, after which it 
slowly diminishes. On the 1st she appears telescopic- 
ally as a broad crescent, and on the 25th as an exact 
half-moon. Her distance from us is rapidly increas- 
ing, and her light is in consequence diminishing. 

Mars is morning star, but is too near the sun to be 
seen. 

Jupiter is morning star in Capricornus, rising about 
2:30 A. M. on the 15th. 



Saturn is also morning star and rises about three- 
quarters of an hour earlier than Jupiter. 

Uranus is morning star in Ophiuchus, and Neptune 
evening star in Gemini. 

THE MOON. 

New Moon occurs on the morning of the 8th, first 
quarter on the evening of the 14th, full moon on the 
afternoon of the 22d, and last quarter on that of the 
30th. The moon is nearest us on the 10th, and far- 
thest off on the 26th. She passes near Saturn on the 
2d, Jupiter on the 3d, Venus on the 5th, Mercury on 
the 7th, Mars on the 8th, Neptune on the 13th, Uranus 
on the 26th, and Saturn again on the 29th. 

Two eclipses occur during the month, but neither 
can be seen in this country. The first — a very small 
. partial eclipse of the sun on the 8th — is only visible 
in the Arctic Ocean north of Alaska. The second — a 
total eclipse of the moon, on the 17th — is visible gen- 
erally throughout Asia, and, all but the beginning, in 
Europe and Africa. 

Princeton, N. J. 
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ELECTRICITY AND POWER DIRECT FROM HEAT. 

BY JAB1E8 ASHER. 

There are several methods of obtaining electricity 
from heat without the use of any working fluid, such 
as steam or gas used in engines to drive dynamos. 

The thermo-electric battery consists in a set of strips 
of either unlike metals, or of alloys whose alternate 
junctions are heated while their opposite junctions are 
cooled. Mr. Nicola Tesla once told the writer that 
it is utterly impossible to obtain an efficiency of more 
than 2 per cent from any thermo-electric battery. On 
another occasion he said that the low output of the 
thermo-electric battery is not its greatest defect, but 
the fact that the junctions of the metal become greatly 
impaired while in use. Mr. Henry Barringer Cox in- 
vented a battery in which he claims that the latter 
objection has been overcome. The elements during 
construction are melted together so that the alloys 
enter into intimate contact with each other. 

Thermo-electric batteries might be directly heated 
by the rays of the sun. The battery might be sup- 
ported on a frame inclined to face the solar rays and 
provided with an axle in order that it might always 
face the sun during the day. An automatic device 
might impart a slow rotation to the battery in a 
manner similar to that in large equatorial telescopes. 
The battery should have a glass roof similar to that 
of a hothouse. The roof should be quite close to the 
battery. The ends of the elements facing the sun 
should be coated with lampblack in order to secure 
great absorption of heat. The short, or light rays 
which enter the glass on reaching the elements of 
the battery would be transformed into long or heat 
rays. Such rays cannot escape through glass. The 
glass roof would act as a trap to the solar rays. Be- 
sides it would prevent the heat from being carried 
away from the battery by the wind. The running ex- 
pense of such a thermo-electric battery would be 
nothing because the heat of the sun is free. About 
one horse power from the sun falls on every square 
yard of the earth. If a thermo-electric battery can 
transform even 2 per cent of the total energy into 
electricity it might be advisable in many cases to 
erect large solar thermo-electric batteries. It might 
be thought that there would be an advantage in using 
a smaller battery and many mirrors. But there is no 
advantage in maintaining one end of a thermo-electric 
battery at a temperature of more than 100 degrees 
higher than the other end. The lower ends of a solar 
thermo-electric battery would be cooled by the at- 
mosphere and by radiation to the shaded earth below. 
The current of electricity could be conducted along a 
wire to a distance, and used to drive motors, and to 
charge storage batteries, in order to yield electric light. 
No attendant would be required. 

A battery consisting of a set of iron cups containing 
carbons and caustic potash set over a furnace was in- 
vented by Mr. W. W. Jacques, of Massachusetts. The 
experiments caused many to believe that the time was 
near when electricity could be economically generated 
direct from the heat of burning fuel such as coal. Mr. 
C. J. Reed made a number of experiments with this 
invention which satisfied him that it is really a 
thermo-electric battery. 

A pyromagnetic generator was invented in 1887 
by Mr. Edison. It consists in a number of horizontal 
electromagnets whose poles point toward a vertical 
shaft. Facing the poles of the electromagnets are 
several compound vertical armature tubes of sheet 
iron only l-200th of an inch in thickness. The upper 
ends of the tubes are fastened in a thick' iron disk, 
while their lower ends are fastened in a similar disk. 
The iron disks serve as pole pieces for the electro- 
magnets. The tubular armatures are wound with in- 
sulated copper wire which is led to a number of 
brushes which press against a commutator. Instead 
of having two brushes and many commutator bars this 
machine has many brushes and two commutator bars. 
The shaft bears a semicircular disk of fireclay at its 



lower end. During rotation, which is produced in 
any suitable manner, the fireclay disk successively 
screens the lower ends of the armature tubes from the 
upward passage of the hot furnace gases. During 
the passage of the hot furnace gases throughout the 
tubes these armature tubes lose magnetism, but while 
their lower ends are screened they become cool and 
gain magnetism from the electromagnets. The succes- 
sive magnetizations and demagnetizations of the arma- 
ture tubes cause currents of electricity to be gener- 
ated in the wires which are wound on the tubes. The 
commutator aranges the currents so that a direct or 
continuous current flows in the external circuit. The 
machine is mounted on a furnace which resembles a 
coal heating stove. Mr. Edison stated that a pyro- 
magnetic generator weighing two or three tons would 
maintain thirty incandescent electric lamps each of 
16 candle power. 

A pyromagnetic motor was also invented by Mr. 
Edison. His largest machine weighs 1,500 pounds and 
yields about 3 horse power. Experiments showed that 
it is more economical of fuel than most other heat 
engines. This motor has a bipolar field magnet be- 
tween whose pole pieces is an armature composed of 
a great many iron tubes each only about l-200th of 
an inch in thickness. The armature has a vertical 
shaft. Two earthenware guides, one above the upper 
end and the other below the lower end of the arma- 
ture, guide cold air into and out of about one-half cl 
the armature tubes. A broad segment of the armature 
is being always cooled, while the two outer segments; 
are always heated by the hot furnace gases which arc 
blown through them. The cold air during its passage 
through the hot tubes while cooling them becomes 
elevated in temperature. This air is led below the 
burning coal. As a regenerative device this bears 
some resemblance to that used by Captain John Erics- 
son in his early hot-air engines. The two earthen- 
ware guides are stationary and they are set dissym- 
metrically in regard to the pole-pieces of the field mag- 
nets. The parts of the armature which are red-hot 
refuse to carry magnetic lines while the cooler parts 
carry them with great ease. Because of the dissym- 
metrical setting of the earthenware guide plates a 
distorted magnetic field is set up, which causes the 
armature to rotate with a speed of about one hun- 
dred and twenty revolutions a minute. This machine 
has serious faults. The excessively thin iron tubes 
soon become ruined by oxidation. Heat cannot be 
practically imparted to, and withdrawn from the tuber. 
so as to permit a greater speed than two revolutions a 
second. The vast number of tubes having small bore 
would soon become clogged with soot and ashes. 

A pyromagnetic motor generator was invented and 
constructed by M. Menges, of The Hague, in Holland. 
It has a vertical shaft which bears a Gramme ring 
and a commutator. Fastened near the armature so as 
to rotate along with it is a corrugated sheet iron ring. 
A group of gas jets is set. at about 45 degrees from 
the middle of one pole piece of the field magnet. Dia- 
metrically across the armature is a similar group of 
gas jets. These heat successive parts of the thin 
annular iron screen, while it and the armature rotate. 
The screen is cooled by two blasts of air diametrically 
across the armature from each other. The red-hot 
parts of the screen permit the passage of very few 
lines of force from the pole' pieces of the field magnet. 
A distorted magnetic field is consequently set up 
which causes the rotation of the armature and th? 
sheet iron screen which it carries. The iron ring rf 
the armature, being wound with insulated copper wire, 
not only rotates and can give motive power direct, 
but electricity is generated in the wire of the armature. 
The current is led off by means of the commutator. 
Part of the current may excite the field magnet and 
part may supply electric lights. When motive power 
alone is required a permanent field magnet may be 
used. In this case neither wire on the ring, commuta- 
tor nor brushes are required. This machine is a 
pyromagnetic motor. Menges' machines have two 
faults in common with those of Edison. The armature 
cannot revolve at a greater speed than 120 revolutions 
a minute and the rapid alternations of heating and 
cooling soon cause a failure of the thin annular screen. 
Pyromagnetic machines similar to those of Menges 
might be heated by the sun's rays reflected from a 
great many plane mirrors. This method would have 
an advantage over the solar steam engine such as the 
10 horse power engine in use at Pasadena, Cal., be- 
cause neither boiler, water nor engine would be re- 
quired in order to generate currents of electricity. 

The motive power in pyromagnetic machines is due 
to heat energy. Magnetism is introduced as a con- 
venient means of transmitting energy from burning 
fuel to the armature of the machine. 



It is said that Prof. Haeckel has consented to sit 
for a statue to Prof. Harrow Magnussen. The statue 
will probably be placed in the Zoological Gardens at 
Jena, One of Prof. Haeckel's friends some years ago 
gave 15,000 marks for this purpose. 
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A CURIOUS INSTANCE OF HE-INVENTION. 

BY IRVING U. TOWN8END, EXAMINER OF TEXTILES, PATENT OFFICE. 

Ethnologists claim that primitive or savage man 
produced with his hands or with the rude implements 
at his disposal, as perfect specimens of workmanship, 
as can be made by civilized man of the present day, 
employing the same instrumentalities. In other words, 
the same ideas of mechanics seem to present 
themselves to man in all stages of his de- 
velopment, and are in his lower state of civil- 
ization embodied in as faultless construction 
as is now possible without the aid of machin- 
ery. This claim has been verified in what is 
known as the Wardwell cop of fibrous mater- 
ial, invented by Simon J. Wardwell, Jr., about 
1891. In this cop each layer is composed of 
a large number of spiral windings. The coils 
of adjacent spirals are laid absolutely side 
by side without leaving any open space, upon 
a fiangeless paper tube. As shown by the 
illustrations, the thread encircles the tube 
twice in passing from one end to the other 
(this constituting one spiral) and 
then is bent at an angle and returned 
to the starting point, lying through- 
out this course in contact with the 
portion of the thread just previously 
laid, the return spiral binding the 
first one about midway of its length 
with a V effect, clearly shown in the 
completed cop. For this reason the 
cop is often termed the V wind. 
Throughout the cop the thread is laid 
in a definite, final position, each 
spiral corresponding with every other 
spiral so far as the number of turns 
around the holder is concerned, and 
the angles of the different parts of 
the various coils to the axis of the 
tube are the same in all the layers, excepting for the 
changes incident to the increasing diameter of the 
cop. To lay adjacent spirals side by side, the thread 
when it reaches the end of its course in one direction is 
carried across the end of the spiral just previously laid 
in the same direction, so that when it is given a sharp 
bend to begin the return spiral (see right hand end of 
Fig. 2) it still lies side by side with it. To produce 
this effect there is imparted to the thread what is 
termed an increment of motion. By this it is meant 
that the thread guide is traversed at the end of its 
stroke in each direction a distance further equal to 
the width of the thread, or the thread guide may make 
a dwell, while the tube continues to rotate. The sharp 
bend at each end of each spiral prevents the undue 
accumulation of thread at the ends of the holder, so 
that the completed cop is truly cylindrical with fiat 
ends. If the thread were laid in a long curve at the 
ends, as was the usual practice previously, the result 
would be a cop considerably narrower at the center 
than at the ends where the material is heaped up. 

The Wardwell cop is the most com- 
pact cop that can be wound, and the 
definite and accurate winding, with 
the sharp return bends, permits the 
thread to be unwound down to the 
first spiral of the first layer with uni- 
form tension. This is often very im- 
portant, as where' the cop is one of 
yarn for use in knitting machines. 

For many years skilled inventors 
worked to improve cops of thread, 
and one wind after another was de- 
vised, the culmination being that just 
described, which it will be observed 
can be wound by hand with the exer- 
cise of great skill and patience, prac- 
tically as well as by the most highly 
organized machine, though of 
course far more slowly. In fact, 
Wardwell so wound his first cop. 

Suit was finally brought upon 
the patents for the cop and the 
method of winding it, and it was 
then accidentally discovered that 
in the National Museum at Wash- 
ington and in the American Mu- 
seum of Natural History at New 
York there are four large cops 
of rope or heavy cord, which ir. 
the language of the. court are 
"identical in appearance" with 
the Wardwell cop. They present, 
at least superficially, every de- 
tail of the wind. There are, as 
the accompanying photographs 
show, the spirals and reverse 
spirals tying each other down in- 
termediately between their ends, 
the sharp return bend at the end 
of each spiral, the absolute con- 
tact of successive spiral coils 
from end to end, the effect of the 



increment of motion, and the characteristic V wind. 
These cops had been' for years in the possession of 
the museums, and it is certain that they were made 
by Fiji Islanders, undoubtedly by hand. In view of 
these cops the two patents were held to be invUlid and 
this holding was sustained upon appeal. 

The museum authorities have never permitted these 




A PRIMITIVE V-WOUND COP IN THE NATIONAL MUSEUM. 




A V-WOUND COP FOR WHICH A UNITED STATES PATENT WAS ISSUED 



cops to be unwound, and it cannot be said with cer- 
tainty that the inner layers, and especially the first 
few layers, are the same in construction as the out- 
side one. It is possible to begin with a quite different 
formation and to gradually approach the Wardwell 
wind. The court held this to be immaterial since the 
outer layer might be regarded as a first layer, and a 
cop wound upon that. 

The Patent Office has recently reissued the method 
patent, specifying the formation of the first layers, 
because of the doubt as to the internal construction of 
the museum cops. 

— ■»<«>«. 

AN OIL-BURNING WATER-TUBE LOCOMOTIVE BOILEB. 

We have received from J. B. Stetson, the President 
of the Northern Pacific Railroad Company, California, 
photographs and particulars of a very interesting loco- 
motive which was designed by himself and W. J. 
Thomas, the Master Mechanic, for use on their road, 
which is of 3-foot gage and runs from Sausalito, San 
Francisco Bay, to Cazadero, 100 miles to the north. 




The novelty of the engine lies in the boiler, which 
was built on the frame of a small eight-wheel Baldwin 
passenger locomotive. The designers write us that 
the boiler was designed for the double purpose of en- 
abling the road to burn crude California oil and of se- 
curing economies of construction and maintenance 
which are characteristic of the water-tube boiler. They 
endeavored to build a boiler that "would 
~~N cost less in the first instance and, after it 

was built, would cost less to maintain; one 
that would do away with the troublesome 
flue-sheet with its 200 or 300 flue ends in the 
fire, and would also get rid of the thick 
seams, the rivets around the fiue-sheet, to 
say nothing of the hundreds of stay bolts, 
etc." 

The construction of the boiler is very 
clearly shown in the accompanying longitu- 
dinal section. It will be seen that the barrel 
is placed on an incline of % of an inch to the 
foot (this was done to secure better circula- 
tion), and that a corrugated firebox runs 
through the whole length of the 
boiler. The latter is supported at each 
end on a 20-inch nozzle, and about 
its mid-length there is a cast-iron 
bridge wall and flue-support, F, with 
a protection of firebrick, Q. The oil 
is introduced through the nozzle at 
the front end of the boiler, and what 
is known as the sunlight type of 
burner is used. The oil is carried to 
the burner through the exhaust pipes, 
where it is heated to the correct tem- 
perature for atomizing. Above the 
boiler is a large horizontal steam 
dome, containing the inlet for the 
feed water, which enters the dome 
by way of the long, perforated pipe, 
G. At each end of the boiler are flue-cleaning plugs, 
E, placed directly in line with the water-tubes, by 
the removal of which it is an easy matter to give the 
tubes a thorough, cleaning. The shell of the boiler is 
7-16 of an inch thick. Its length, including the smake- 
box, is 19 feet 6 inches. The firebox is 41 inches in 
diameter by 16 feet in length; the shell is % of an 
inch in thickness; the heads, % an inch; and it con- 
tains forty-nine 3-inch tubes. It will be noticed that 
the cab is placed at the head of the engine, an ar- 
rangement which the designers claim gives the engi- 
neer and fireman a better lookout, especially on sharp 
curves, and a more perfect command of their engine. 
The throttle levers, valves, etc., are all placed at this 
end and within convenient reach. 

It will be noticed that the tender is of decidedly or- 
iginal design,, the tanks being cylindrical and placed 
vertically. The water tank has a capacity of 1,200 
gallons, and the oil tank of 1,000 gallons. The lagging 
has been carried entirely over the smokebox, with the 
result that it is an easy matter to retain the heat; so 
much so, that by closing the top of 
the stack it has been found that 
steam can readily be held for as long 
as ten hours, and that it can then be 
utilized for firing up without the ne- 
cessity of using any wood or coal 
fuel. The engine has been in use on 
the road for about four months, and 
we are informed that it is giving 
very satisfactory service. 



SECTION THBOUOH BOILEB. 




OIL-BURNING LOCOMOTIVE WITH WATEB-TUBE BOILEB. 



Paris is the center of an interna- 
tional telephone wire net; its ex- 
treme ends are London, Hamburg, 
Berlin, and (in connection with the 
French-Italian line about to be 
opened) Turin and Milan. The 
Paris-Berlin line is the longest, 
with about 625 miles of wire. 
The Paris-Hamburg line is about 
the same. The distance from 
Paris to Turin, measured by an 
air line, is about 375 miles, and 
that between Paris and Milan 
about 470 miles. But all these 
lines are eclipsed in length by 
that between Paris and Cologne, 
not by the direct line, but by in- 
direct connection, oftdn rendered 
necessary by breaks in the other 
service. In such cases, a person 
in Paris desiring to speak to 
Cologne is connected via Berlin. 
This roundabout way increases 
the wire distance about 375 
miles, making the total about 
1,000 miles. The Cologne Gaz- 
ette states that this does not im- 
pair the distinctness of the mes- 
sage, and no loss of time is 
noted in using this increased dis- 
tance. 
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CAVE IN AT THE PAKE AVENUE RAPID TRANSIT 
TUNNEL. 

When we consider the great extent of the Rapid 
Transit Suhway, and the different varieties of rock 
formation which have been encountered throughout the 
21 miles of excavation, it is certainly surprising that 
there have been so few accidents due to caving in of 
excavations and tunnels. As a matter of fact, there 
have only been three that were at all serious, one oc- 
curring in the deep tunnel that is being driven beneath 
Washington Heights, another at Union Square, and the 
latest the cave-in on Park Avenue which forms the 
subject of the accompanying illustrations. 

It will be remembered that the Subway beneath 
Fourth Avenue divides into two two-track tunnels in the 
neighborhood of Thirty-third 
Street, and that these two tunnels 
are being driven beneath the old 
Park Avenue tunnel and respec- 
tively somewhat to the east and 
west of it, the side walls of the old 
tunnel being approximately over the 
crown of the roofs of the Rapid 
Transit tunnels. These latter are 
being driven entirely through rock, 
and, apparently, judging from the 
nature of the material encountered, 
the rock has been of a good, solid 
quality in the neighborhood of the 
tunnels and presumably for some 
distance back of them. The general 
dip of the strata is at an angle of 45 
degrees from east to west. At about 
the center of the easterly tunnel, 
between 37th and 38th Streets, the 
rock is seamed with thin layers of 
disintegrated material which ordi- 
narily has sufficient binding effect to 
keep the adjoining rock from slid- 
ing during excavation, but which, 
should they become saturated, as 
happened in the recent instance, 
turn to a greasy consistency, and 
render the rock liable to slide when 
the surrounding or supporting ma- 
terial is cut away. As a matter of 
fact, this is what happened a few 
days ago for a distance of between 
30 and 40 feet, on the easterly wall 
of the easterly tunnel, when the 
rock commenced to force its way in, 
and had filled the tunnel for about one-third of its width 
before the sliding was stopped by shoring the wall heav 
ily with timber. After the movement of the rock had 
been stopped, it was not anticipated by the engineers that 
there would be any further trouble, as there were no 
indications on the surface of the ground, which at this 
point is 60 feet above the floor of the tunnel, that the 
movement of the rock had extended to the surface. Be- 
tween 8 and 9 o'clock on Friday morning last, however, 
there was a sudden subsidence immediately below the 
front area of one of the houses in the center of the 
block. The cavity was large enough to take in nearly 
the whole of the front steps and the heavy stone balus- 
trade, and it extended under the front of the house, 
with the result that a considerable portion of the front 
foundation wall was carried down. At 1.30 on the 
Fame day, the front foundation wall of the adjoining 



houses gave way, and the whole of the steps, landings 
and areas, with the brownstone facing of the first story, 
fell into the crater, which by this time had become 
greatly enlarged. The building department now gave 
orders for all families living in the houses facing Park 
Avenue between 37th and 38th Streets, to vacate their 
homes. 

It is not anticipated that the movement of the rock 
will extend any further, as the overlying material has 
probably settled down solidly against the displaced 
tunnel wall, which is prevented from further move- 
ment by the heavy shoring within the tunnel. 

The engineers are meeting the difficulty by making an 
open cut above the cave-in. The shifting rock will be 
removed; a concrete arch turned over the tunnel; and 




Front View of the Wrecked Houses. 

the material filled in, restoring the normal surface of 
the ground. This accident should not cause any fears 
as to the stability of the completed tunnel, for the rea- 
son that the whole interior will be lined with a heavy 
wall of concrete, which will have sufficient strength in 
itself to resist any crushing-in effect of the kind we 
have just described. By the courtesy of the New York 
Herald we are enabled to present the three accompany- 
ing photographs, which show very clearly the. extent 
and nature of the damage. 



The Measurement of Osmotic Pressure. 

If a solution of ordinary salt or sugar be brought 
into contact with water, the salt or sugar will pass 
from the solution into the water until both become 
of the same concentration. Ordinarily this phenomenon 
is called diffusion. Obviously the particles of the dis- 



solved substance are driven from their solution into 
the pure solvent by some force; and this force is 
known as osmotic pressure. Qualitatively, it is a sim- 
ple matter to demonstrate the existence of osmotic 
pressure; but the measurement of the magnitude 01 
this pressure is an experimental problem so difficult that 
few physicists have ever attempted its solution. To be 
sure, the well-known German botanist Pfeffer in 1877 
succeeding in making some direct measurements; but 
the principal method which he employed never per- 
mitted him to measure pressures greater than that 
exerted by a sixty per cent solution of a sub- 
stance, such as cane sugar. Meager as these results 
have- been, they form the basis for the important 
labors of Van't Hoff. In 1887 this brilliant Dutch 
chemist showed that the osmotic 
pressure of solutions obeys the laws 
of gases. Ever since this generali- 
zation was reached scientists felt 
that the time had come to measure 
great osmotic pressures directly, 
and to ascertain the truth of Van't 
Hoff's law. But the many experi- 
ments made during the last decade 
have failed miserably. Finally 
Prof. Morse, of the Mechanical De- 
partment of Johns Hopkins Univer- 
sity, devised a method which is 
brilliant as well as simple. For 
some years Prof. Morse has been 
engaged in important electrolytic 
work. It occurred to him that in- 
stead of allowing the two solu- 
tions to diffuse from the two sides 
of a cell into a porous wall, they 
might be forced in by means of the 
electric current. In carrying out 
the idea he poured a solution of po- 
tassium ferrocyanide into the cell; 
immersed the cell in a solution of 
copper sulphate; ' inserted an elec- 
trode into each solution; and passed 
a current from the outer solution 
through the walls of the cell into 
the inner solution. The positively 
charged copper ion moved with the 
electric current into the wall from 
the outside; the negative ion of the 
potassium ferrocyanide moved 
against the current and passed into 
the wall of the porcelain cup from 
the inside. When the two ions met they combined and 
formed the desired precipitate into the walls of the 
cup. The precipitate offered far more resistance to 
pressure than that deposited by the method of 
Pfeffer. 

After long and arduous labor Prof. Morse succeeded 
in securing junctions in the apparatus that would with- 
stand high pressures, and has solved other difficult 
problems that have arisen in the course of his work. 
So successful is the method devised by Prof. Morse 
that pressures as great as twenty-three atmospheres 
have been measured. Last June Van't Hoff visited 
Johns Hopkins University. Unhesitatingly he pro- 
nounced the work that Prof. Morse had then merely 
begun the most important in modern physical chem- 
istry. Coming from one of the greatest living chemi- 
cal physicists, this is high praise indeed. 





Looking Into the Crater from Steps of Adjoining: House. Snapshot Taken as the Front Walls Collapsed. 
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Correspondence. 



Heavy Rapld-Flre Cans. 

To the Editor of the Scientific American: 

I have read with interest a recent letter from a cor- 
respondent in your valued paper in which the bat- 
teries of our new armored and protected cruisers are 
contrasted unfavorably with those of similar craft in 
the Italian and Japanese navies. The same corre- 
spondent adds that no such criticism applies to the 
armament of the new battleships. So far as the num- 
ber and weight of the guns is concerned this last state- 
ment is doubtless true. In this respect the ships of 
the "Pennsylvania" class seem rather overgunned than 
otherwise. A question arises, however, concerning 
the comparative efficiency of the eight 8-inch guns 
which form a part of these batteries. These are all 
listed officially as "breech-loading rifles." I have no- 
ticed, however, that all guns of this caliber in foreign 
navies are classed as "rapid-fire guns," while there are 
no guns of this classification in our navy above the 
caliber of six inches. On the other hand the Scien- 
tific American has stated that all of the guns in our 
new battleships are to have the improved Weling 
breech mechanism, which will presumably make them 
as efficient as any. The question that arises is this: 
Is the difference between the new 8-inch "breech- 
loading rifles" of our navy and the 8-inch "rapid- 
fire guns" of foreign navies merely one of nomencla- 
ture, or is it true that we are still clinging to the old 
slow-fire principle in guns of this caliber despite the 
fact that this practice has been universally abandoned 
in foreign countries? I request that the Scientific 
American furnish its readers with an answer to this 
question. A. C. Reiley. 

2682 Broadway, New York. 

[The new 8-inch naval gun is entitled to be called a 
rapid-fire weapon. It embodies the rapid-fire features 
which are found in the European rapid-fire pieces of 
the largest caliber. — Ed.] 



Quartz Fibers with the Electric Arc. 

To the Editor of the Scientific American: 

Quartz fibers of small and uniform diameters fit to 
be used for galvanometer suspension or cross hairs in 
telescopes or transits can be made only with the aid 
of heat of sufficient intensity to liquefy the quartz. 
The usual source of heat is the oxyhydrogen blow- 
pipe, but it quite often happens that this apparatus, 
with its cumbersome gas cylinders, are not at hand 
when the fibers are most needed, with the result that 
the experimenter or observer often contents himself 
with a spider-web cross hair or a suspension of un- 
spun slik, which are both unreliable and short-lived. 
The writer has found this quite unnecessary if an 
ordinary electric arc is accessible. The arc is prefer- 
ably provided with a hand-feed, but the ordinary au- 
tomatic feed may be so adjusted as to give a gap of 
about one-fourth of an inch. A crystal of transparent 
quartz should now be brought near to but not within 
the zone of incandescent gas, and held in this position 
till it is thoroughly heated. If heated too rapidly the 
crystal will chip and the fragments be thrown about 
with violence. After heating, the crystal may be 
brought in contact with the incandescent spot on the 
lower carbon and a piece about the size of a kernel of 
wheat melted off. This should be seized with a pair 
of forceps and drawn out to a length of about half an 
inch as it is removed from the carbon. Another piece 
of quartz similar in size is now melted on the carbon, 
and after it has become quite liquid the quartz already 
melted should be brought in contact with the bead and 
quickly withdrawn. If the movement is rapid and the 
direction of the pull is not such as to draw the thread 
across the column of heated gas, a very fine fiber of 
uniform diameter will be the result. Much depends 
upon the quickness with which the fiber is drawn out, 
and any scheme to increase this will improve the re- 
sults. 

If the operator stands on a well-insulated platform 
there need be no fear of the current. 

Marinette, Wis. Clarence W. Eastman. 

[The experimenter is warned against trying this ex- 
periment on a lamp placed on a circuit having more 
than 100 or 200 volts E. M. P.— Ed.] 

A new extensometer has been designed by Mr. H. T. 
Bovey, for determining the longitudinal extension or 
compression of any given length of a horizontal beam 
loaded transversely. It was recently described in the 
Transactions of the Royal Society of Canada, and 
consists essentially of two parallel overlapping steel 
bars, the opposite ends of which rest by knife blades 
against two points on the specimen to be measured. 
Between the faces of the two bars is a small roller 
carrying a mirror. An extension or compression of 
the specimen causes relative motion of the bars rotat- 
ing the . roller through a small angle, which is readily 
observed by means of the mirror, the reading being ef- 
fected by means of an ordinary telescope with cross 
hairs. 



SHELL PRACTICE lN CITY ABHOBIES. 

In the large Armory of the Thirteenth Regiment, 
Brooklyn, there are mounted complete working models 
of three types of coast-defense guns, a 12-inch mortar, 
an 8-inch disappearing rifle, and a 4-inch rapid-fire 
gun, which were built especially for the Armory by the 
Bethlehem Steel Company at a cost of $25,000. They 
are perfect working models, and the dimensions,- form, 
and functions of every part are exactly the same as 
in the army guns installed in coast fortifications, the 
only difference being that the models, which are built 
chiefly of wood, are very much lighter than service 
pieces, and, of course, cannot be fired with powder 
charges. But since the traversing and elevating mech- 
anism and the mechanism of the breech of the gun are 
of metal and identical in design with the service gun, 
it follows that the gun detachments secure the full 
benefit of drill with the actual guns in handling these 
models. 

It occurred to Lieutenant Kingsley L. Martin, who 
is one of the civil engineers in charge of the construc- 
tion of the new East River Bridge, that the value of 
the gun drill, to say nothing of its interest, would be 
greatly increased if the weapons could be arranged to 
fire dummy shells at actual targets in the Armory. 
Powder was impracticable for three reasons: First, 
that there would be danger of cracking the thin cast- 
iron linings which are inserted in the dummy guns to 
carry the rifling; secondly, that the concussion and 
noise of the discharge would be undesirable and dan- 
gerous to the glass windows and lighter structures of 
the Armory; thirdly, that no projectile that would 
withstand the shock of powder discharge could be 
made so light as not to injure the Armory floor when 
it fell. Accordingly, with the sanction and encourage- 
ment of Colonel David E. Austen, commanding offi- 
cer of the Regiment, Mr. Martin designed and had 
built the plant which forms the subject of our illus- 
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DETAILS OF DUMMY SHELL AND COMPRESSED AIR 
ATTACHMENTS AT BREECH OF 8-INCH GUN. 

trations. Compressed air was selected as the sub- 
stitute for powder most suited to the case. This was 
furnished by an electrically-driven, direct-connected 
compressor with an automatic governor. The air is 
stored in a series of flasks and in the large 6-inch main 
which runs around the building below the galleries, at 
a pressure of 130 pounds to the square inch. The com- 
pressor runs until the desired pressure is reached, 
when the governor cuts off the current. When the gun 
is fired the resulting drop of pressure, acting through 
the governor, starts the compressor and renews the 
supply of air. 

The compressed air is led into the powder chamber 
through the breech-block in the manner shown in our 
illustration. The mushroom head and the spindle 
were removed from the breech-block and a 2-inch pipe 
threaded at its ends was introduced in place of the 
spindle, and an air-tight connection made by screwing 
up a pair of flanges tightly against the front and rear 
faces of the breech-block. To the outer end of this 
pipe a length of fire-engine hose was attached by means 
of a couple of clamps, the other end of the hose being 
connected to the compressed air main. When the or- 
der to fire the gun is given, a quick-opening gate valve 
admits the air instantly to the gun. 

The first projectiles used were cylindrical with 
flat heads, but for the future, pointed heads 
of molded rubber, of the kind shown in our il- 
lustration, will be substituted. In the earlier pro- 
jectiles, the body was made of rubber belting for the 
8-inch and of leather for the 12-inch gun, the heads 
and bases consisting of cup leathers. The 4-inch shells 
were paper tubes with wooden disks at the ends and 
a felt rifling band. The new 8-inch shell, shown in our 
engraving, consists of two cylinders of paper each one- 
quarter of an inch in thickness, with a disk of wood 
at the base, and with the overlapping pointed rubber 
head riveted to the inner cylinder, as shown. As we 
have already stated, the guns are fitted with a half- 



inch liner, in which the rifling is cut. The rifling 
band in the case of the dummy shells consists of a 
strip of felt or leather, and it was found that this 
answered admirably. 

In a recent trial of the guns, the gun crews were 
taken from the Third Battalion of the Regiment. 
Base lines and stations had been previously estab- 
lished, and the azimuth, plotting-board, and range- 
finder were used in getting the proper elevation, etc., 
just as they would be in actual service. The stations 
were connected by telephone and also signal flags, 
wielded by members of the signal detachment of the 
regiment, were used as a means of communication. 
Twenty shots were fired from the larger guns and 
twenty from the 4-inch rapid-fire gun, the majority of 
which were hits; and this in spite of the fact that the 
target was moved and the angles frequently changed. 
Encouraged by the success of the installation, Colonel 
Austen is endeavoring to secure an appropriation of 
$1,000 for a permanent equipment. 



A. L. Barber's Steam Turbine Yacht. 

Up to the present time, the turbine has been applied 
to only four vessels by European shipbuilders — first 
to the torpedo-boat destroyer "Turbinia," then to the 
destroyers "Viper" and "Cobra," belonging to the Brit- 
ish navy, and, lastly, to the passenger steamer "King 
Edward," which was finished on the Clyde in July, 
1901, and used as an excursion boat between Glas- 
gow and Campbelltown during the summer. This ves- 
sel is 250 feet in length between perpendiculars, 30 
feet in molded breadth, and 17 feet 9 inches in depth, 
molded to promenade deck. In nearly all respects she 
is similar to the usual modern type of river or coast- 
ing pleasure steamer, only slight changes having been 
introduced to suit turbine machinery, which consists 
of three separate turbines driving three screw shafts. 
The speed obtained by the "King Edward" was about 
20 knots. 

The first order received by any British shipbuilder 
for a turbine yacht has come from an American — 
Mr. A. L. Barber of New York. Messrs. Ramage & 
Ferguson of Leith are building this yacht to the de- 
sign of Messrs. Cox & King, of London. She will be 
252 feet 3 inches on the water line (about 300 feet 
over all) with 32 feet 6 inches beam and a molded 
depth of 21 feet. 

The turbine machinery will not be materially differ- 
ent from that of the "King Edward," in which the 
high-pressure turbine is placed on the center shaft, 
carrying one propeller, and the two low-pressure tur- 
bines each drive one of the outer shafts, each of these 
shafts carrying two propellers. In the exhaust ends 
of each of the latter are the two astern turbines, 
which are in one of the low-pressure motors, and 
operate by reversing the direction of rotation of the 
low-pressure motors and outside shafts. When the 
vessel is going ahead, the steam from the boilers is 
admitted to the high-pressure turbine, and after ex- 
panding about five-fold it passes to the low-pressure 
turbines, is further expanded in them twenty-five fold, 
and then passes to the condensers, the total expan- 
sion ratio being estimated at 120-fold. It is said that 
at 20 knots the revolutions of the central shaft are 
700 and of the outer shafts 1,000 per minute. Only 
the outer shafts are used when going alongside of a 
wharf, and the steam is admitted by suitable valves 
directly into the low-pressure motors or into the 
reversing motors on each side of the vessel. 

The yacht will have an indicated horse power of 
2,500. As to the speed expected to be obtained, the 
designers will say no more than it will not be less 
than 16 knots. In regard to the coal consumption of 
turbine engines per indicated horse power, as com- 
pared with ordinary engines, there seems to be some 
uncertainty. In this respect the "King Edward" on 
her trips last summer was fairly economical, but this 
test is hardly a satisfactory one in arriving at the 
probable coal consumption of a turbine yacht, for 
the "King Edward" ran continuously at high pressure 
from Glasgow to Campbelltown and return, whereas 
a yacht on a cruise will steam at varying rates of 
speed. 

This turbine yacht will be completed in about ten 
months. 



Tlie Current Supplement. 

The front page of the current Supplement, No. 1369, 
is devoted to a brief account of the Victor Hugo cen- 
tenary at Paris. Chemists will find an interesting 
article on the stratification of hydrogen by Sir William 
Crookes. The new Bermuda floating dock is fully de- 
scribed and pictured. John Meikle discourses interest- 
ingly on "A Bit of 'Ancient' History of the Isthmian 
Canal Problem." Among other articles may be men- 
tioned a description of the Prince Regent Theater at 
Munich; the machinery of the Wagner Siegfried per- 
formance; and the "Padlocks of Indian Chests." Prof. 
S. P. Langley and F. W. Very describe the cheapest 
form of iight, which happens to be tha.t of the insect 
Pyrophorm noctilucus. 
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Engineering Notes. 

The semiannual report of the London and North- 
western Railway shows a decrease of working expenses 
amounting to £32,809, and an increase of receipts of 
£39,270. According to the report, this result is to 
be attributed largely to the adoption of American 
methods of haulage and to the use of American en- 
gines. The heavier engines used resulted in a saving 
of 329 trains between certain points. 

The report of the workings of the German canals 
states that there are 8,650 miles of inland waterways 
open to traffic. In 1900 nearly seven million tons of 
goods were conveyed to Berlin by the canals, and 
eight and a half million tons to Ruhrort. The Elbe 
has been made navigable for 550 miles. The canal 
between the Elbe and the Trave has been completed 
at a cost of five million dollars. 

The recently organized National Bridge Company of 
Pennsylvania has secured a 40-acre site for its new 
plant at Colonia, on the Pittsburg and Lake Erie Rail- 
road about twenty miles from Pittsburg. This plant 
will have a capacity of six thousand tons of structural 
steel per month, and after the bridge department is 
in working order, a steel-car plant with a capacity or 
twenty cars a day will be put into operation. The 
main building will be of steel frame construction and 
will be 200 feet wide by 550 long. 

English and American capitalists are to build a 
railroad which is to run from Eureka, Humboldt 
County, Cal., to Weiser, Mont., to connect with the 
Northern Pacific. Eureka is a town of 10,000 in a 
county without a railroad. The proposed line will 
open this part of California, traverse the redwood 
country and the southeast corner of Oregon, cross 
Idaho and finally merge into the Northern Pacific. 
The road, it is claimed, will open a territory contain- 
ing about 250,000 population at present, and capable 
of supporting a million, but now without proper traf- 
fic facilities. 

Baron d'Estournelles de Constant of France has been 
on a tour of the United States with a view of securing 
some data about the industrial schools of this country, 
and to bring about better industrial relations between 
the people of the two countries. His government has 
practically decided to establish a school in this country 
where French youths can be sent for instruction in 
American methods, and this institution will be located 
in Philadelphia. The Baron also wants to encourage 
the cending of American students to the schools of hi-= 
country, and he thinks the exchange of knowledge or 
practice thus brought about would be very beneficial 
to the interests of both countries. 

Orders for machinery from South African mining 
companies, have not been as plentiful since the little 
misunderstanding between John Bull and Oom Paul, 
but now there are unmistakable signs of renewed in- 
terest and activity among the operators, and the in- 
dications point to an early revival throughout that 
section. One of the most notable orders With West- 
inghouse, Church, Kerr & Co., is for two 1000-kilowatt 
Westinghouse-Parsons turbo-generating sets for the 
De Beers Consolidated Mines, Limited, for shipment 
to South Africa. This equipment will furnish current 
for a power transmission system in the De Beers 
mines, and it is expected that it will mark an im- 
portant departure. 

Mr. Ralph Noble, the electrical engineer of the 
Morgan-Gardner Electric Company, of Chicago, has in- 
vented a special electrical coal-cutting machine to suit 
the peculiar "longwall" system of mining practised in 
the English coal mines. The object of this particular 
machine is to undercut- the coal. The first work of 
the miner is to cut under the seam so that it can be 
blown down. It is hard and wasteful work. As the 
miner must cut in some distance up the seam, a cer- 
tain amount of coal is turned into slack by working 
upon it. The Morgan-Gardner electric machine under- 
cuts to a depth of 6 feet a space of 4% inches in 
height, and 3 feet 9 inches wide, without any waste 
whatever. The machine skids back automatically 
when it has cut its full length, and is reset for the 
next section in less than a minute. It cuts 242 square 
feet in an hour, doing the work of fifteen men. After 
a section is cut in this way holes are bored by electric 
drills and the coal blown down. Such machines can 
only be used when the "pillar and stall" system of 
mining is carried on. The new machine invented by 
Mr. Noble for use in England undercuts the face of 
the coal when the seam is sixty or seventy yards wide, 
after the manner of a reaping machine. It costs from 
$1,500 to $2,000. The machine is also used for cutting 
roadways, and in one of the English mines in which it 
has been installed, it is at present used in cutting out 
a band between two seams of coal, which otherwise 
could not be moved without great waste. The use of 
the machine involves a saving of from 12 cents to 36 
cents per ton of coal mined, according to the thick- 
ness oi the seams. It thus enables many mines with 
small means, which are now disused, to be worked at 
a profit. 



Science Notes. 

In County Mayo, Ireland, a wooden boat believed 
to be nearly 2,000 years old was recently dug up by 
some laborers. The boat, beautifully carved from the 
trunk of a tree, is of oak, 46 feet long, and in a 
perfect state of preservation. So hard is the wood 
that the hatchets of the men scarcely left an im- 
pression. Provision will be made to receive the relic 
in the Dublin Museum. 

The Imperial Health Department of Germany, which 
numbers among its counselors some of the most dis- 
tinguished scientists, has lately considered the possi- 
bility of exterminating rats throughout the empire. 
It is the object of the health department to mitigate 
the danger from the spread of contagious diseases. 
Dr. Robert Koch, the eminent bacteriologist, has been 
commissioned to devise a plan of getting rid of the rat 
pest in the east port-towns. 

Dr. F. W. Hutchinson, the well-known English 
scientist, is at present making a series of balloon as- 
cents from London and vicinity with a view to deter- 
mine the nature of the bacilli inhabiting the upper 
regions of the atmosphere. The microbes are col- 
lected by means of sterilized gelatine plates, pre- 
pared from seaweed by a Japanese process, and 
exposed at different altitudes. So far the results have 
been satisfactory, and many hitherto unknown germs 
have been discovered. 

The work of gathering specimens for the public 
conservatories of New York city, in Bronx Park, is 
proceeding at a rate that cannot but arouse satisfac- 
tion. The collections in the older houses, and a con- 
siderable number of plants grown during the year in 
the propagating houses on the eastern side of the 
Botanical Garden, will partly stock the large addi- 
tional space. Nevertheless, several thousand more 
specimens are needed for the new houses. To obtain 
some of these, three expeditions have been organized. 
Dr. M'cDougal has gone to Arizona to secure 
cacti and succulents; Dr. Britton may go to Cuba in 
order to gather certain tropical species; and Mr. 
Nash will go to Europe in April in order to arrange 
for some exchanges for the Botanical Gardens. 

The London Lancet is doing splendid work in its 
laboratory for the public health of Great Britain, and 
it has been considering that the postage stamp is not 
too unimportant for its attention. Blood-poisoning has, 
without a doubt, been traced to licking an infectious 
postage stamp as a cause, and the chances of a postage 
stamp becoming infectious are obviously abundant. 
This year it was decided to revert to red as the dis- 
tinguishing color of the penny stamp. On examina- 
tion it is found that one of the innocuous aniline reds 
was used, which is peculiarly resistant to atmospheric 
action or to the action of moisture. Strong acids dis- 
turb it but little. The adhesive material is dextrine or 
British gum in all cases. 

Children of wealthy parents are to be the subjects 
of food experiments by scientists in a splendidly 
equipped home known as the Chicago Hospital School 
for nervous and delicate children, at 5201 Drexel Ave- 
nue, says the New York Medical Journal. Only the 
well-to-do can afford to send their children to the 
school. The home can accommodate only fifteen chil- 
dren, and has more applications than it can fill at the 
present time. An annex is to be established soon, 
and the effects of food on the brain and body are to 
be Studied under the direction of Dr. John M. Dob- 
son, when he returns to Chicago from Boston, where 
he is understood to be conducting further researches 
in the subject. All conventional ideas of a school are 
to be disregarded at the hospital school. There will 
be no desks; and nothing to suggest an institution 
will be allowed. The idea of working out such a 
problem originated with Dr. John M. Dobson, dean 
of Rush Medical College. The hospital school is affili- 
ated with Rush College. 

Some twenty years ago a German engineer who was 
surveying for a railway in Asia Minor heard that a 
large marble statue had come to light in what is 
known now as the town of Bergama. He soon became 
convinced that owing to the largeness of the remains 
it formed a part of the representation of the battle 
of the gods which took place on the heights of Perga- 
mon. Further investigations proved this to be the 
case, and Herr Humann conducted the explorations 
between 1878 and 1886 upon the spot where he made 
his first find, the Prussian government providing the 
means. Much of the magnificent temple and altar 
which were erected on the Pergamon height between 
the years 197 and 159 B. C. had disappeared under 
the combined influences of the weather and vandals. 
Some larger portions and small fragments were con- 
veyed to Berlin, and now a special museum has been 
opened for the reception of these magnificent speci- 
mens of Hellenic art. The building in shape and 
size resembles the original altar with its frieze. The 
gigantic figures have been set up i:* their former order, 
and every possible fragment has been utilized. 



Electrical Notes. 

A charter has been given to Boston capitalists to 
build an electric line from Toronto to Cornwall and 
a line from Brockville through Smith Falls to Ottawa, 
in all about 350 miles. The fund for this purpose will 
be $8,000,000, and the work will be pushed to an early 
completion. 

In order to facilitate the handling of mill products 
and supplies an electric railway has been built en- 
tirely encircling the Carpenter Iron Works at Read- 
ing, Pa. The track is twenty-four inch gage and is 
laid to reach all the departments of the works as well 
as coal piles and railroad sidings. There are two elec- 
tric locomotives weitMng 10,000 pounds each and 
capable of a speed of six miles an hour with a draw 
pull of 1,200 pounds. The line is equipped with a va- 
riety of cars suitable for the work required. 

In a recent number of the Electrical Review, Prof. 
Trowbridge describes some interesting experiments 
which he made with the electric spark in water. He 
slates that it is possible to produce a brilliant dis- 
charge in carefully distilled water, provided a high 
electro-motive force is employed. He has found 500,- 
000 volts with a large capacity suitable for the pur- 
pose of spectrum analysis. The electrodes were plati- 
num wires inserted in long glass tubes and placed 
an inch apart. It was necessary to have an ad- 
ditional spark gap outside the liquid. Prof. Trow- 
bridge states that the light of the spark produced under 
water is of brilliant whiteness, resembling that of an 
inclosed arc-lamp. 

A scheme is being promoted for the purpose of con- 
structing a railway upon the monorail system between 
Edinburgh and Glasgow. The plans have been pre- 
pared and the route mapped out, and these have as a 
preliminary been submitted to the Board of Trads. 
The distance between the two cities is 49 miles by the 
most direct route possible, and the distance will be 
covered in 29 minutes, or at a relative speed of 117 
miles per hour. A service of six trains per hour both 
ways will be inaugurated. At present the two cities 
are connected by the North British and Caledonian 
system, and the service is about hourly each way, the 
fastest train covering the distance in 65 minutes. An 
immense traffic passes between the two cities. 

An instrument for indicating and recording the ap- 
proach of thunder storms is in use at St. Ignatius Col- 
lege, Cleveland, Ohio. The apparatus comprises a re- 
lay, a sounder, a coherer, two condensers, a choking 
coil, two batteries of two and four dry cells, a clock 
with recording cylinder, and a copper collector fixed 
to the tower roof. The action of the storms upon the 
recorder is as follows: If, at some distance from the 
receiving station, there is a violent discharge of elec- 
tricity within a cloud, the electrical oscillations it oc- 
casions will impinge upon the collector on the roof 
and close the coherer circuit. The waves, however, 
pass the coherer without obstruction, thereby building 
bridges for the battery current in this circuit. The 
relay in the coherer circuit is energized, and closes 
the recorder circuit in the usual manner. 

In a recent issue of the Tramway and Railway 
World, Mr. Magrini Effren of Turin shows how rapid 
and extensive has been the development of electrical 
traction in Italy. The first electric tramway put down 
in Italy dates back to 1890. The line runs from 
Plorence to Fiesole. Genoa and Milan followed in 
1893. Two years later the Eternal City itself saw the 
advent of the electric tramway. Turin, Naples and 
Leghorn and other cities are now included in the list. 
Water power instead of steam is used at the generat- 
ing stations, in many cases. While the railways, as 
a rule, have adopted a conductor rail, the use of over- 
head wires for the tramways is quite general. The 
latest development is the Lecco and Sondrio Railway, 
about which so much was heard at the recent arbi- 
tration proceedings regarding the system of electric 
traction for the Metropolitan and District Railways 
of London. 

Several severe experiments have recently been made 
in Christiania with a new electro-magnetic gun in- 
vented by Prof. Birkeland. The electric connection 
between the battery and the gun is made in less than 
a second by the aid of a current breaker. The feature 
of this weapon is that no noise accompanies its firing. 
In the trials the electric spark was first seen, followed 
by a loud report, which was caused by the impact of 
the projectile, a one-pound shell, on a wooden target, 
which was penetrated. The gun works magnetically. 
The shell is drawn out of the bore and not, as hitherto, 
impelled by gunpowder. The use of magnetism as a 
motive power, according to Prof. Birkeland, will enable 
1,000-pound shells to be hurled much further than by 
the old-fashioned methods. This is by no means the 
first gun with which attempts have been made to fire 
shells by magnetic means, but no electro-magnetic 
gun has yet succeeded in fulfilling the requirements 
which were claimed for it, so that Prof. Birkeland's 
further experiments will be followed with great Inter- 
est. 
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THE SEVEBO AIRSHIP. 

BY OUR PARIS CORRESPONDENT. 

One of the most remarkable and seemingly the 
most practical of the different airships which are now 
being constructed in Paris is that of M. Severo, a 
Brazilian aeronaut. In the ordinary type of airship 
where the car is suspended from the balloon by wires, 
the screw, fixed at one end of the car, 
propels the latter and the balloon is 
dragged after it against the resistance 
of the air. M. Severo proposes to over- 
come the objections arising from this 
construction by arranging the car so 
that the screws will drive the balloon 
directly in its axis and make the bal- 
loon, so to speak, self-propelling. He 
carries this out by adopting the form 
shown in the diagram in elevation and 
section; the framework has the form 
of a trapezoid with its long side upper- 
most, and the latter lies in the axis of 
the balloon which partly envelops the 
frame. This framework is supported 
from the balloon by wires which are 
attached to its lower part. 

The details of M. Severo's airship 
present many points of interest. The 
balloon proper measures 93 feet long 
and 38 feet at the greatest diameter; 
it is not,' however, symmetrical in 
form, but has a considerably larger 
diameter toward the front than in the 
middle. It has a capacity of about 2,600 cubic yards and 
can carry a net load of 3,500 pounds. In the middle it 
has a large slot-like space in which is lodged the upper 
part of the car. 

A view of this framework before mounting and 
another showing it joined to the balloon are pre- 
sented in the engravings. The lower part, which forms 
the platform of the car and contains the apparatus, 
is 46 feet long. At each end is a gasoline motor with its 
appliances. The framework is relatively narrow, and 
measures but 3 feet at the base and 2 feet at the top. 
Most of it is constructed of bamboo poles of vari- 
ous diameters, while the flooring is of light wood. 
Aluminium has been used in a few cases, and the 
frame is well braced with steel wires. The whole 
has the appearance of extreme lightness, in spite 
of its size, combined with rigidity, and the con- 
struction has been well carried out. The car is 
suspended by an auxiliary covering which sur- 
rounds the balloon, composed of strips of canvas 
joined together by cords. This arrangement will 
be noticed in one of the engravings. From the 
lower part of the envelope is suspended the frame 
by a series of wires. 

The system of screws and the steering device are 
also of a novel character. The position of the 
screws will be best solved in the diagram, where 
A is the main propelling screw placed in the rear 
and is the largest of all. It has two branches and 
measures 20 feet across; it is built of a steel 
framework and wood blades covered with cotton. 
The second screw, B, is placed in front, also in the 
axis of the balloon, and measures 13 feet across. 
It has the same general form as the front helice, but 
has a different pitch. Its object is to diminish the 
resistance of the air in front of the balloon and com- 
bat the wind, which may be opposed to the forward 
movement. A third and smaller screw is shown at G; 
it is placed below at the end of the platform. The ob- 
ject of this screw is to overcome the resistance offered 
by the lower part of the framework, which projects 
out of the balloon by 6 feet or more. As the platform 
contains the motors with their gasoline and water 
reservoirs, the mechanism and the aeronaut, arid as 



this part is out of direct line with the propelling screw, 
it might offer a considerable resistance which would 
hinder the movement of the airship. To counterbal- 
ance the air-resistance offered by this portion of the 
car the small screw is provided, which measures 
10 feet across. The steering apparatus is another 
novel feature. M. Severo considers that the different 




THE SEVEBO AIBSHIF. 

types of rudder which have been used heretofore pre- 
sent many objections and he has decided to suppress 
them altogether and use instead a pair of small screws 
at each end of the car. These are shown at D and D' 
in the diagram, and are placed crosswise of the balloon, 
mounted in a light framework. To turn the balloon 
to one side the front pair of screws are turned in one 
direction and the rear pair in the other, and when the 
angle is sufficient these screws are stopped and the 
balloon continues in a straight line. The screws have 
another advantage in overcoming to some extent the 
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DETAILS OF AIBSHIF SCBEWS. 

force of the wind when it comes at right angles to the 
balloon. By working all four screws in a direction 
contrary to the wind its effect is more or less counter- 
balanced. It is also expected that the balloon may 
be made to turn about its vertical axis while in one 
spot by means of these screws. 

To operate all the different screws requires a num- 
ber of mechanical transmitting devices, but the aero- 
naut has succeeded in reducing these to the simplest 
form. The main features of the mechanism will be 
seen in the second diagram, where M is the rear motor 



with its main shaft. The shaft carries a pair of fric- 
tion cones, 1, which transmit the movement to a 
vertical shaft carrying a pair of bevel gears, 2, and 
these drive the horizontal shaft of the rear screw, A. 
The compensating screw, O, is driven by a pair of gear- 
wheels, 3, while the steering screws, D, are operated 
by a conical friction-clutch, 4- By shifting the upper 
cone-wheel to one side or the other 
by means of a lever, the direction of 
its shaft is reversed and in conse- 
quence the steering screws turn in one 
or the other direction. In the for- 
ward part of the car is a somewhat 
similar arrangement. The motor, M', 
operates the steering screw, D', as 
above, and at the end is the transmis- 
sion for the front screw. The frame- 
work, where it enters the body of the 
balloon, has a protecting covering of 
cotton cloth to prevent it from rubbing 
against the silk of the balloon and 
thus. injuring it. The balloon will be 
provided with air-bags for keeping it 
filled out as the hydrogen escapes. 
The whole airship will weigh, when 
completed, about 4,850 pounds. The 
water and gasoline of the motor will 
serve as ballast and will be consumed 
instead of being thrown overboard, 
thus giving an economy to the weight. 
The airship has been built in the es- 
tablishment of H. Lachambre, one of 
the principal balloon constructors of Paris. One of 
the views shows the balloon while filled out with il- 
luminating gas in order to give it a preliminary test 
as to capacity and tightness. When finished it will 
be filled with hydrogen from a generator which has 
been installed on the premises, and M. Severo ex- 
pects to try it first on the ground surrounding the 
balloon-shed, and then if successful to make a tour 
in the neighborhood of Paris. 

The Jardin des Plantes, of Paris, has lately been 
presented with a specimen of the hyena-dog or 
Lycaon Pictus by M. L. du Mazel, a government 
official at Senegal. This is the first specimen of 
the animal which has been obtained in Prance. M. 
Oustelet, of the Zoological Gardens, has given 
some information pertaining to this animal. It 
inhabits especially the region south of the Sa- 
hara and is found in south and east Africa, at the. 
Cape, at Kordofan, in the Somali country and 
Soudan, but seems to be wanting in the Congo 
region. It lives in holes, at least for a part of the 
time, and preys upon the antelope especially, 
which it attacks with ferocity. These burrows 
are, however, only a temporary shelter. The fe- 
male retires to them to give birth to her young, 
but when these have been sufficiently reared, the 
burrow is abandoned. The lycaon has a greater 
resemblance to the dog than to the hyena but its 
coat is somewhat the same color as the latter, 
being irregularly mottled with black and white 
upon a yellowish ground. The hind legs and rear 
of the body are not of diminished size as in the 
hyena, nor is the dentition the same. In these re- 
spects it more closely resembles the dog. On the other 
hand, the paws have but four toes. The lycaon seems 
to have been known in ancient Egypt, and it could 
have been brought there from the Kordofan region. 
At least that is the opinion of M. Francois Lenormand, 
who thinks he is able to recognize it in a certain 
animal found in one of the Egyptian tomb-paintings. 



Britain makes $20,000,000 a year profit out of its 
postoffices. 
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Automobile Department 



NOVEL ELECTRIC VEHICLES. 
THE COLUMBIA ELECTRIC TONNEAU. 

The electric tonneau here illustrated is one of the 
Electric Vehicle Company's latest machines. Its four 
wheels are all of the same size. The body of the 
vehicle is hung low, making it more accessible to the 
passengers. At the same time the center of gravity is 
thus brought nearer to the ground, with the result of 
increased safety in rapid travel, especially when round- 
ing curves. The operator's seat is broad enough to 
accommodate two persons. The standard machine is 
provided with a tonneau body. This is detachable, and 
in its place may be substituted either a broad surrey 
seat holding two passengers, a rumble seat for an 
attendant, or a hamper for luggage. The vehicle is 
driven by a double motor yielding 3% horse power. 
The controller gives three speeds ahead and two back- 
ward. In order to give a clear space in front of the 
operator's seat the steering rod and controller handle 
are placed on the left-hand side of the machine. The 
battery is divided into two equal parts, one of which 
is situated over the front axle and the other over the 
rear axle. The weight is thus equalized and the hill- 
climbing capacity of the vehicle increased. The 
weight of the machine is 2,490 pounds. It has a radius 
of 40 miles per charge, and develops a maximum speed 
of 14 miles per hour. 




THE COLUMBIA ELECTRIC TONNEAU. 



THE ELECTRIC VEHICLE EQUIPMENT COMPANY'S AMBU- 
LANCE. 

The above named company's specialty is the build- 
ing of electric vehicles for particular purposes. The 
Hall Safe Company's truck, which is seen frequently 
on New York streets, rapidly hoisting safes to any 
story of a building desired by means of a special elec- 
tric motor, is one of the products of this, company. 
The company also built the ambulance herewith il- 
lustrated especially for the new Lying-in Hospital of 
the City of New York, according to specifications fur- 
nished it by the hospital authorities. 

As will be seen from the illustration, the distinctive 
feature of the ambulance is the method of opening it 
for placing the patient within. This is done by letting 
down and raising one each of the two side panels, 
when the patient, who is placed on a stretcher, can 
easily be slid in. This novel and convenient arrange- 
ment was devised by Dr. James W. Markoe, surgeon 
in chief of the hospital. The body of the ambulance 
is sufficiently wide to allow a passage-way beside the 
patient for the physician, who enters through a narrow 
door at the front. The ambulance is lighted by small 
windows in the top in the daytime, and by a cluster of 
electric lights at night. It is propelled by the usual 
40-cell storage battery, and is kept in a small room 
specially designed for the purpose and equipped with 
a suitable charging board. During the three months it 
has been in service it has given excellent satisfaction. 



FLEXIBILITY OF THE FBAHE. 

For the purpose of skimming along over the as- 
phalted streets of a large city, the ordinary type of 
frame answers all ordinary purposes, but when it 
comes to demanding service over the uncertain roads 
of the country it is a different 
proposition. Automobile frames 
for light vehicles as at present con- 
structed are not always designed 
for the severe requirements of some 
of our rough country roads. The 
task of pulling in and out of deep 
ruts requires exacting conditions. 

The Dayton running gear, which 
is shown in the accompanying cuts, 
has the faculty of suiting itself to 
all the inequalities of an uneven 
road. Our illustration shows the 
frame passing over a 21-inch ob- 
struction without any serious diffi- 
culty. 

The differential gear and double- 
acting band-brake are inclosed in a 
dustproof cage at the center of the 
rear axle. Sockets at each side of 
the gear case contain ball-bearings, 
each consisting of 11 % inch steel 
balls and hardened, ground bear- 
ings adjustable to wear. The tubes 
entering these sockets are two inches in diameter and 
cover the rear axle. All the hubs contain roller bear- 
ings of approved construction, but these may be sub- 
stituted by American roller bearings. The tubes at 
the front of the frame terminate in lugs in which L- 

shaped pivot-axles find 
bearing. These axles are 
connected by cranks to 
the steering rod which 
can be operated either 
from the center or the 
side of the machine. 

The front and rear 
parts are connected by 
reaches terminating in 
standards between the 
tubes. The reaches are 
fastened to the stand- 
ards by ball and socket 
joints, and pass through 
sleeves in supporting 
braces which also have 
ball and socket connec- 
tions with the frame. 
Clips are provided at the 
rear and on the front of 
the frames on which flat 
springs of the usual size 
may be supported. 

Besides the strength 
and flexibility noted 
above, adapting this frame for hard every-day use on 
rough roads, this frame is said to be adaptable to the 
needs of the automobile trade in the following re- 
spects: The gear case can either be placed in the 
center, as shown in the cut, or to either side desired. 
The reaches being sep- 
arate and independent of 
the frame tubing can be 
placed near together or 
far apart to suit the re- 
quirements of the case, 
and can be made of any 
required length. The 
spring clips can be plac- 
ed any distance apart, 
permitting the use of two 
springs front and rear, 
or lugs can be made pro- 
jecting upward from the 
end of the tube frames, 
to which C-springs can 
be attached. All of 
these changes can be 
made without changing 
the frame in the 
least. 



The Automobile Savings Bank. 

American bankers learned a long time ago that sav- 
ings deposits were to be had for the seeking, and sev- 
eral methods of seeking them, particularly by distrib- 
uting small boxes which can only be opened at the 




A NOVEL TYPE OF RUNNING GEAB WITH MAXIMUM OF FLEXIBILITY. 



banking office, have been used successfully. French 
bankers have just taken several strides in advance by 
introducing the automobile savings bank, which tours 
the country districts at stated intervals and gathers in 
the savings of the thrifty peasants. 

An electric motor car has been built for the purpose. 
It provides seats for a cashier and two clerks, ar- 
ranged about a revolving table. There are shelves 
on the walls for the bank books, and a strong box 
is built into the body of the car. The officials are 
from the Mezieres treasury administration, and the 
cashier has power to receive deposits of any amount. 
As there is no desire on the part of the authorities to 
facilitate the withdrawal of funds, the peasant is 
forced to come to the central bank when he needs 
money. The automobile bank began its rounds some 
weeks ago and has met with a most favorable reception. 



Under date Feb. 26, 1902, the State Department has 
received from the French embassy, Washington, notice 
of an international competition of motors and appar- 
atus using alcohol for generating motive power, light 
and heat, to be held in Paris in May, 1902. This com- 
petition will include practical tests, after which medals 
and objects of art will be awarded, and it will be fol- 
lowed by a public exposition from May 24 to June 1, 
1902. The competition includes: (1) Automobile boats. 
(2) Lighting and heating apparatus. (3) Stationary 
and portable motors and motor groups. Requests of 
exhibitors not taking part in the competition will be 
received until April 15, 1902. The exhibit will include, 
besides motors and apparatus using alcohol, apparatus 
producing industrial alcohol, receptacles for storing 
and transporting this product, apparatus worked by ex- 
posed motors, and compounds of alcohol. Sites for c:; 
hibition are free. 



David Wolfe Bishop, one of the most prominent 
members of the Automobile Club of America, will en- 
ter the Paris-Vienna automobile race. Besides Mr. 
Bishop, America will send to the Paris-Vienna race 
William K. Vanderbilt, Jr., Foxhall P. Keene and A. C. 
Bostwick. Fournier has entered for both the Paris- 
Bordeaux and the Paris-Vienna races. 



An electric automobile mail delivery was recently 
inaugurated in Minneapolis, and is said to have proven 
itself in every way efficient. 



The cable street rail- 
ways of Edinburgh, Scot- 
land, are said to be a fin- 
ancial failure. The cable 
roads were opened in 
1897, or at a time when it 
was well known that this 
system was obsolete. The 
original estimate was $3,- 
893,200; the cost, $5,839,- 
000; and work is not yet 
complete. The work is 
faulty and has already 
caused considerable 
changes. 
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AUTOMOBILE COUPE BUILT FOB THE SULTAN OF 
MOROCCO. 

Our illustration shows a coupe which has been built 
for the Sultan of Morocco by the Georges Richard 
Company. It is finished in green, with gold tracery. 
In front is the refrigerator, and in the rear the place 
for the footman. The interior is luxuriously fitted 
with silk linings and curtains, a double seat 
for the conductor and passenger, with the 
steering and controlling levers. Like the 
Georges Richard vehicles which have been 
lately described, it is on the gasoline system, 
and the motor, placed in front, drives the 
differential of the rear wheels by a belt trans- 
mission. 



delivery wagons at a stated weekly or daily rate, and 
to take contracts for supplying efficient chauffeurs for 
such concerns as are constantly employing horseless 
traction and transportation, not only in the city, but 
in the suburbs and surrounding country where auto- 
mobile stage lines operate. It should be possible for 
an individual as well as a representative of a commer- 
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A NOVEL THREE-WHEEL AUTOMOBILE. 

Although the four-wheel automobile repre- 
sents the type found to be in most general 
use, there is no doubt about the motor-bicycle 
and the three-wheel automobile having many 
friends and advocates. The admirers of the 
three-wheel machine claim for this type of 
vehicle comparative lightness and, conse- 
quently, greater traveling radius for the same 
amount of fuel, compactness, ease of steering, 
ability to turn in a circle of surprisingly 
small diameter, and last, but not least, a con- 
siderable reduction in the cost of this class 
of vehicle. As opposed to this class of vehicle 
there are some who prefer the four-wheel 
type, owing to the greater stability of this 
form of machine. A Philadelphia advocate 
of the three-wheel design, Mr. George T. 
Turner, is the designer of the three-wheel vehicle 
shown in the accompanying engravings. The vehicle 
is certainly very compact, as it can be stowed away 
in a space 7% by 3% feet, and it is said to be an 
efficient machine. 

An evidence of the practicability of the Turner run- 
about is given in the fact that the original vehicle, 
constructed four years ago, is still in daily use on the 
streets of the Quaker City. Weighing but 400 pounds, 
it is yet so constructed as to safely carry two passen- 
gers over ordinary American roads with entire safety, 
its low running gear (but 20 inches from the ground) 
obviating the necessity of equipping the vehicle with 
a step. It has a speed range of from five to twenty 
miles an hour, while its tanks, with five gallons storage 
capacity, have proven sufficient for the round trip 
from Philadelphia to Atlantic City (about 120 miles) 
in the actual running time of but a trifle over six 
hours. This amount of fuel costs but fifty cents, and 
two passengers occupied the vehicle during the trip. 

The starting, stopping and braking are all done with 
the one lever (with an additional foot brake). Mr. 
Turner is now engaged in perfecting a device by 
which the engine may be started from the seat. 




Automobile Storage and Repair Facilities. 

The proper storing of automobiles, with all that 
this implies in the way of taking constant and in- 
telligent care of the machine, and the establishment 
of efficient repair shops, still remain in a very unsat- 
isfactory condition, despite some commendable enter- 
prise in certain quarters. The manufacturers of 
motor vehicles are well aware that a great many 
people are deterred from buying machines because of 
the lack of repair shops able to do good, responsible 
work. Chauffeurs of extended experience are 
constantly complaining of the varying grade 
of the liquid fuel which they pick up along 
their touring routes, and those who depend 
on electricity argue that they are constantly 
at odds to obtain a uniformly satisfactory 
charging of the batteries. Such complaints 
are usually well justified. Instead of dis- 
solving their usefulness in "experience" meet- 
ings and festive entertainments, the automo- 
bile clubs might to advantage take bold of 
these problems with a view of alleviating the 
most apparent troubles of the touring chauf- 
feur who is in search of uniform quality and 
excellence in liquid fuel and charging voltage. 

But there is another, side to the matter, 
affecting what will undoubtedly prove to be 
the most essential and useful class of motor 
vehicles, namely, the heavy truck, the deliv- 
ery carriage, and the general utility wagon, 
in relation to a system of storage stations 
comprising city and urban limits. Depart- 
ment stores and similar large establishments, 
which are gradually displacing horse-drawn 
teams by horseless equipment, are already 
spending too much for maintaining the ma- 
chines and keeping them in repair. We are 
slowly but surely approaching the time when 
centrally located storage stations will be nec- 
essary to the further economic spread of 
horseless traction, at least in cities. Such 
stations should also be able to furnish well- 
qualified drivers and chauffeurs to operate 



AUTOMOBILE BUILT FOR THE SULTAN OF MOROCCO. 

cial house to walk into such a storage station and 
immediately get a figure on the cost of operating 
motor vehicles, according to capacity, per day and per 
week. The price should include the driver's salary, 
the recharging of the batteries if the vehicle is an 
electric, or the supply of liquid fuel and lubricants if 
it is a hydrocarbon or steam vehicle, in order to enable 




REAR VIEW, SHOWING MOTOR OF THE TURNER 
THREE-WHEELER. 




THE TURNER GASOLINE THREE-WHEELER. 



the inquirer, if he is a merchant, to know precisely 
what the cost of each delivery would amount to. All 
the merchant has to do is to specify the hours of work 
and time schedule to be followed by the driver, and at 
so much per week the storage station agrees to keep 
the vehicle in running order, making trips with the 
regularity of clockwork. By this arrangement the 
merchant is relieved of much special super- 
intendence, which really does not belong to 
his business and which he is not qualified to 
do properly through any of his departments. 
A fixed price for the vehicle and so much to 
make it do its limit of work and usefulness — 
these are the only two items which would 
concern the city merchant. Besides, there are 
any number of concerns which do not care to 
invest money in purchasing vehicles, but have 
enough expressage on their hands to warrant 
the hiring of one or more motor vehicles, 
when this can be done conveniently and eco- 
nomically. Only in exceptional cases does the 
driver of a business motor vehicle know how 
to properly attend to and clean it after the 
day's work is done. He is in a hurry to get 
home, and regards the cleaning of the ma- 
chine as an extra job imposed upon him for 
the reason that there is no one else to do it. 
Consequently the vehicle is not ta.ken good 
care of, the machine parts wear out compara- 
tively quickly, and continued negligence may 
prevent the smooth working of the machinery, 
necessitating frequent stoppage and summons 
for repairs. 
A well-appointed storage station should be 
able to do the work of cleaning and adjusting motor 
vehicles by contract for less than half the cost 
of the repairs, delays and loss by friction of 
neglected vehicles; for the cost of looking after 
several machines is but a little more than that 
for tending a single machine. In all the large cities 
there are at the present time dozens of expensive 
and well-built business vehicles which are being slow- 
ly wrecked by the ignorance and negligence of the 
drivers intrusted with them; and it is not at all 
unlikely that some of the firms, discouraged by the 
cost of repairs and the unsatisfactory running of the 
machines, may ultimately go back to the horse-drawn 
outfit, unless a system of storage stations comes to 
the rescue. At present nearly all the atuomobile 
stores are located on thoroughfares convenient to 
fashionable patronage; very few of them are close to 
the city's business heart. There are in the United 
States several manufacturers making a specialty of 
business vehicles, and these might with profit locate 
salesrooms, with ample storage facilities, in the busi- 
ness center of some of our ■ big cities. The storage 
idea worked out intelligently would not only insure 
a large number of sales not otherwise obtainable, but 
would keep the seller in constant touch with the 
buyer — a condition both are sure to welcome. After 
all, the revolutionizing influence of the automobile 
will be felt, not through the pleasure machine, but 
through the manifold appliances of motor vehicles to 
business needs. When we are getting our fires ex- 
tinguished by auto engines, our goods delivered by 
auto express wagons, our streets swept by auto street 
sweepers, our household furniture and heavy freight 
moved by auto trucks and vans, hot to mention 
suburban transportation by auto stage coach, then, 
and first then, will the influence of the horse- 
less vehicle assert itself in a way calculated 
to extract our appreciation. When we go out- 
side city limits the conditions are simply 
desperate. The bicycle repair shop, the black- 
smith's shop, and the general mechanic's shop 
are the only places of refuge, and none of 
them offer adequate assistance in case of acci- 
dent. They merely are the local mechanical 
centers, which the wrecked automobilist goes 
through, not without a lurking suspicion that 
he will have to do most of the repairing him- 
self or take a botched job; There is only one 
way out of this dilemma. If the automobile 
clubs of the United States, instead of being 
managed as at present purely for pleasure 
purposes, would amalgamate into a single 
compact body able to make its voice heard in 
legislative quarters, it should not be so very 
difficult to organize repair facilities all over 
the country by some such measure as that of 
the League of American Wheelmen. L. A. 
W. repair shops did much good in stimulating 
the zeal of mechanics in practical cycle repair 
work. The cycle repairer is closer to auto 
repairs that either the blacksmith or t£e 
general mechanic. It might be well wort fl a 
trial to use the L. A. W. repair men as a 
basis, and educate those of them who cire to 
acquire a certificate signed by the unites auto- 
mobile clubs licensing them to do w rk as 
qualified automobile engineers. The ejgential 
technical instruction could very well o e done 
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satisfactorily by mail by way of a clearly written, illus- 
trated pamphlet — adopting the method of teaching in 
vogue with the correspondence schools — and the prac- 
tical knowledge of how to do automobile repairs prop- 
erly could soon be gained by intelligent application. 
But until some such method is brought to bear on the 
available and favorable elements in present conditions 
our automobile repair and storage facilities will con- 
tinue to remain the weak spot in the industry. 



A MOTOR SLED. 
There is no reason why an enthusiastic cycler should 
not enjoy his favorite pastime in the winter as well 




A MOTOR SLED. 

as in summer. Our illustration shows a motor-bicycle 
which has been converted into a motor-sled by simply 
substituting a pair of runners for the front wheel. 
Mr. I. H. Whipple, the designer and owner of this 
peculiar vehicle, delights to race his machine against 
the fast horses on Chicago's speedway, which he can 
easily outdistance. The machine is a converted 
Mitchell motor-bicycle driven by a 2 horse power 
motor and said to develop a maximum speed of 
thirty-five miles an hour. As a motor-sled, however, 
the inventor claims a speed of forty miles an hour. 
By having two parallel runners in front an upright 
position is assured to the machine and the steering 
of the machine easily controlled. The runners are 
attached to a cross-bar secured to the front forks, and 
are adapted to be removed in summer time. The cross- 
bar, however, may be retained and serve as an axle 
on which a pair of wheels may be mounted, thus con- 
verting the machine into a tricycle. An additional 
seat may be added at the front of the machine if de- 
sired, the motor having ample power to propel the 
additional weight. 
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A HEW WATER-LEVEL REGULATOR FOR STEAM 
BOILERS. 

The accompanying illustrations give a general view 
and cross section of a very simple automatic appar- 
atus for regulating the water level in a steam boiler. 
The device has just been patented by Mr. Nelson 
Curtis, of Boston, Mass., who invented it for use on 
automobiles, although it is readily applicable to any 
steam boiler. 

This regulator is constructed to operate by the well- 

.known principle in hydrostatics that a column of 

liquid of a given height, however small in diameter, 

will counterbalance or lift a great weight, provided 

it acts against a sufficient area 

at its base. 

An inspection of the diagram 
will show the reader that the 
upper half of the vertical stem, 
above the connection with the 
boiler, consists of three tubes 
numbered 1, 2 and 3 from the 
outside, inward. The second of 
these tubes terminates below in 
the upper part of the diaphragm 
chamber, D, while the third one 
passes through the flexible phos- 
phor bronze diaphragm and end? 
in the lower half of said cham- 
ber. Attached to the diaphragm 
on its under side is a. needle 
valve, N, which is opened or 
closed by the fluctuations of the 
former. This valve, upon open- 
ing, admits boiling water and 
steam, through the pipe, P, to 
the supply pipe of the pump, 
thus checking the suction of the 
latter and making it non-opera- 
tive; or the water and steam 
liberated through valve, N, since 
it has the boiler pressure behind 
it, may be made to operate a by-pass valve, thus check- 
ing the feed-water from entering the boiler. 

When the boiler is filled with water the first time, 
and steam is raised, the pressure forces water up 
through the outer tube, I, the water level, of course, 
being then above inlet pipe, J, into filter chamber, F. 
It is then forced through the filter and enters tube 
2 through small holes in the wall of the latter, con- 
necting it with the narrow chamber below the filter. 
This water descends through tube 2, filling it, and the 
chamber, D, above the diaphragm. The weight of this 
column of water on the diaphragm (4 pounds) causes 
it to close the needle valve, N, which has been held 
open by spring, S, on top of tube 3. 

As soon as tube 2 has filled, water is forced up into 
chamber, C, and begins to fill tube 3. The cap on top 
of chamber is unscrewed a little the first time appar- 
atus is filled, in order to keep the air in tube 3 from 
becoming trapped at C when the water enters the tube. 
The water thus forced into tube 3 fills the chamber 
below the diaphragm and, as it rises in 3, tends to 
counterbalance the water in tube 2. When it reaches 
about the middle point of 3 it has balanced half 
of the water column in 2, and the spring then 
has sufficient stiffness to lift the valve against 
the weight (2 pounds) of the upper half column 
in 2. As the steam pressure acts on both sides 
of the diaphragm it balances itself and can be 
neglected. 

As soon as the valve opens the boiling water 
has access to the feed pump, and the latter 
ceases to work. 

When the level in the boiler falls below the 
top of horizontal pipe, I, steam blows through 
into tube 3 and tends to drive out the water in 
it through the open needle valve. As soon as 
the level in 3 is in this manner lowered some 
six inches the weight of the water column in 2 
becomes too . great for the spring, C, to with- 
stand, and the valve, N, is closed till the water 
level in the boiler rises above the ent^nce to 
pipe, I, when the same operation is repeated. 

The regulator, as at present constructed, is 
from ; 15 to 24 inches in height over all, and 
when this height can be obtained beiow the 
water line of the boiler, pipe 1 is not needed. 

It can be readily seen that the stopping and 
starting of the feed pump is thus dependent 
upon a variation of level in the boiler of about 
% inch, or just enough difference to cover and 
uncover the mouth of pipe, 7. As the apparatus 
-1 has no moving parts except the needle valve, 
and as this is protected by a filter, it cannot 
ordinarily get out of order, but is continuously 
automatic in its action. The inventor informs 
us it has been in successful use for some time 
and has given entire satisfaction. 



Show began; the makers of the Elmore carriage have 
received fifty orders. Many of the manufacturers have 
not exhibited simply because they cannot take orders. 
The Show was certainly a great success. There were 
many buyers, and hundreds of agents who were willing 
to give orders and to pay cash for automobiles if th^y 
could but get the agency. 



AUTOMOBILE NOVELTIES. 

The Eldredge Voltmeter and Battery Switch. — 
These are shown in the annexed illustrations and they 
will be found very useful by almost all automobilists. 
The voltmeter, besides being conveniently constructed 
in the shape and =ize of a watch, is an accurate instru- 




BATTERY-TESTING VOLTMETER. 

ment, and can be used in testing both primary and 
storage batteries. 

The plug switch is intended for gasoline vehicles, 
where it is inserted in the ignition circuit. The two 
wires of the circuit are fastened to binding screws on 




PLUG SWITCH FOR IGNITION CIRCUIT. 

the two flanges at the back, and the pin makes a con- 
nection between the two when it is pressed all the way 
in. When partially withdrawn, as shown in the cut, 
the pin is held in place by a concealed spring. The pin 
can be entirely withdrawn and placed by the operator 
in his pocket, when he leaves the vehicle, thus pre- 
venting it from being tampered with during his ab- 
sence. 

The Reason Automatic Air Pump. — This is a slow 
running pump intended to be attached to the back axle 
of a steam carriage for the purpose of always keeping 
up the pressure in the air tank. It is entirely auto- 




THE REASON AUTOMATIC AIR FUMF FOR STEAM 
CARRIAGES. 

matic and can be set to start and stop at any desired 
pressure from 5 to 80 pounds. It can also be connect- 
ed so as to be started and stopped from the seat when 
the operator so desires. The pump is driven by a cam 
attached to the side of the differential gear, as shown 
in the illustration. 



THE CURTIS WATER-LEVEL REGULATOR— GENERAL VIEW 
AND CROSS SECTION. 



The Chicago Automobile Show seems to be 
doing what such an exhibition should do. The 
Jefferys have received seventeen orders since the 



In a recent lecture in Glasgow, J. D. Dunlop had 
something to say of the part taken by Americans in 
developing the automobile. "Strange to say," Mr. 
Dunlop remarked, "the Americans, who are such a go- 
ahead people, made little headway in the manufacture 
of petrol cars. They have, I think, been too original, 
and left the beaten track too far. They devoted a 
great deal of time and energy to the development of 
the electric car, which has not proved a commercial 
success; it is admitted, however, that they brought 
the steam car to a high degree of perfection. They 
have now returned to the beaten track, and are making 
considerable progress with the more commercial petrol 
car." 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

TELEPHONE - RECEIVER SUPPORT. — 
George M. Beerbowee, New York, N. Y. The 
support Is so arranged as to permit the user 
to place his ear against the receiver and hold 
his head in any convenient position, or move 
it in any direction within reasonable limits, 
while the receiver is kept constantly against 
his ear, thus leaving both hands free to take 
notes or handle memoranda. 



Engineering Improvements. 

SPEED REGULATOR FOR EXPLOSIVE 
ENGINE. — O. C. Woveies, Dayton, Ohio. The 
explosive mixture and the exhaust are accu- 
rately controlled by a single rotary valve, and 
the latter is automatically controlled by the 
governor to insure a uniform speed of the en- 
gine. The valve is mounted on a shaft which 
is connected by a clutch to a second shaft 
geared to make one revolution for every ~two 
of the driving shaft. The governor is so ar- 
ranged as to disengage the clutch when the 
engine runs too fast. 

PUMPING - ENGINE. — J. J. Delaney, 
Shamokin, Pa. The invention provides a sim- 
ple and efficient steam pumping-engine which 
has but few wearing parts and is capable of 
high piston speed without lost motion. The 
steam is admitted to the cylinder to cushion 
the piston at the end of its stroke and to re- 
duce jars. As the piston reciprocates, a roller, 
mounted on the crosshead alternately engages 
arms which are adjustably connected with a 
rocker to throw the latter first one way and 
then the other. The rocker gives an inter- 
mittent reciprocating motion to the valve-rod 
which may be varied according to the speed 
of the pump. The valve-rod passes through 
a check-cylinder so arranged as to permit a 
rapid initial motion of the rod and the slide 
valve connected therewith, insuring the quick 
closing of the steam inlet port, and then 
a subsequent slower motion, allowing time 
for expansion. 



Hardware. 

DOOR-LATCH-OPERATING DEVICE. — T. 
G. Leslie, East Melbourne, Victoria, Aus- 
tralia. An annulus is fastened to each side of 
the door, and screwed on to the lock spindle 
are the knobs bearing respectively against 
the annuli. Pins project from each annulus 
and fit loosely in slots in the knobs to limit 
their turning movement. 

MANICURE-KNIFE. — W. S. Reed, Smyrna, 
Del. The implement is designed for use in cut- 
ting, trimming, filing, scraping, cleaning and 
otherwise caring for the nails of the fingers 
and toes. The handle is provided at one end 
with a knife blade and a file blade. The 
latter is provided at its outer extremity with 
a nail-cleaner, a nail-scraper, and a portion 
which is formed %s a lifter for lifting up and 
pressing back the flesh and skin at the root 
of the nail. The handle is constructed at its 
upper end to support a rotary cutter for trim- 
ming the nails. 

CURTAIN-POLE RING.— A. Hothas, Brook- 
lyn, N. Y. The invention relates to curtain- 
pole rings having rollers traveling on the pole. 
Each projecting end of the roller axle is bent 
in a U-shape, and they enter respectively the 
openings on each side of the roller recess. 
Notches in the axle ends engage the wall of 
the ring to prevent the roller. from dropping 
out when removed from the curtain-pole. 

VALVE. — N. ObolenskU, Hermitage, N. Y. 
The invention relates to check-valves and aims 
to give convenient access to the working parts 
at any time, and to allow quick replacement 
of worn-out parts with new ones. On one side 
of the. valve body is formed an extension, con- 
taining a cage consisting of bars, to each end 
of which valve-seats are secured. The cage 
is therefore reversible. Midway between the 
valve-seats a stop is arranged for limitiug 
the opening movement of the valve, which is 
preferably in the shape of a ball. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY,— You 
wilt find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it Is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Indianapolis. Samples free. 
-For makers Of screw-cutting 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 2288.— For manufacturers of ocean 
wave swings. 

Motor Vehicles. Duryea Power Co., Reading, Pa. 

Inquiry No. 2289.— For manufacturers of merry- 
go-rounds. 

"U.S." Metal Polish. 

Inquiry No. 2290. 

foot power lathes. 

WATER WHEELS. Alcott & CO.. Mt. Holly, N. J. 

Inquiry No. 2291.— For manufacturers of small 
balloons. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Cluturhi Falls, O. 

Inquiry No. 2292.— For whitewood or cucumber- 
wood. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. CO.. Box 13, Montpelier, Vt. 

Inquiry No. 2293.— For veneer-cutting machinery 
tor making scale boards. 

Rigs that Run. Hydrocarbon Bystem. Write St. 
Louis Motor Carriage Co., St. Louis, MO. 

Inquiry No. 2294.— For makers of peanmt slot 
machines. 

For metal articles, any kind, made any shape, write 
us. Metal Stamping Company, Niagara Falls, N. Y. 

Inquiry JYo. 2295.— For makers of pickles, sauces, 
etc. 

Are you looking for anything in bent woodwork? 
Write Tucker Bicycle Woodwork Co., Urbana, Ohio. 

the makers of " Our 



Inquiry No. 2296.— For 

Pride " handmill. 

We develop inventions through their several stages, 
manufacturing for the market. Amstutz Osborn Co., 
Cleveland, O. 

For dealers in small malle- 



Jobbing and re- 
149 Varick, cor. 



Miscellaneous Inventions. 

GUN BARREL. — W. F. Cole, Waco, Texas. 
It is well known to expert gunners that the 
higher the force of the charge, and the 
greater the pitch of the rifling, the more 
liable is the projectile, especially in small 
firearms, to ride or cross the Wiling, so that 
no rotation is imparted to it. On the other 
hand, if the pitch of the rifling is reduced, 
the rapidity of rotation is lessened, and the 
trajectory impaired. This invention, which 
applies to small firearms, has a bore which 
is smooth throughout. The bore is cylindical 
*t the breech and throat, but is eliptical and 
uniformly twisted in the remaining portion, 
thus giving a rotary motion to the projectile. 

TAG-FASTENER. — S. G. Spencer, Shreve- 
port, La. The fastener is designed for ap- 
plication to the bolt board of bolts of cloth 
or other fabric. When in place the end 
arms of the fastener conform to, and rest 
snugly against, the ends of the boards, while 
the side arms rest snugly against the sides 
of the boards, no matter what their thickness. 
At the ends of the side anus are hooks, or 
prongs, which bite into opposite faces of the 
bolt board. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patenree, title of 
the invention, and date of this paper. 



Inquiry No. 2297 

able iron castings. 

Machine Work of every description, 
pairing. The Garvin Machine Co., 
Spring Sts., N. Y. 

Inquiry No. 2298.— For manufacturers of barrel 
staves. 

Manufacturers Of patent articles, dies, stamping 
tools, lightmachinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2299.— For manufacturers of acety- 
lene gas plants for residences. 

Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work. Metal 
Novelty Works Co., 43-47 S. Canal St., Chicago. 

Inquiry No. 23<>0.— For address of the publishers 
of the "Acetylene Gas Journal." 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 2301.— For wholesale dealers in white 
gutta percha. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4* Munn & Co., publishers. 361 Broadway, N. Y. 

Inquiry No. 2302.— For machines, run by power, 
for making wire fencing. 

Wanted.— Mechanical engineer, one acquainted with 
fertilizer and oleo plants preferred. Permanent posi- 
tion to party able to satisfy. Adress " Fertilizer," Box 
773, New York. 

Inquiry No. 2303.— For dealers in toy novelties. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A. M. Box 773, New York. 

Inquiry No. 2304.— Formakers of small dynamos 
and storage ceils. 

Inquiry No. 2305.— For dealers in stereoscopes 
and views. 

Inquiry No. 230f$.— For dealers in gasOgenes arid 
apparatus for making carbonated waters. 

Inquiry No. 2307.— For makers of cocoanut shred- 
ding machines. 

Inquiry No. 2308. -For a cokes breakmachine 
for steam or band power. 

Inquiry No. 2309.— For machines for mixing con- 
dition powders. 

Inquiry No. 2310.— For makers of cedar ice cream 
tubs. 

Inquiry No. 2311.— For a machine to be driven 
by a 5 horse power portable gasoline engine for making 
tank dams. 

For a lawn mower that will 
high-grade balanced 



Inquiry No. 2331.— For a belt 6 in. wide and 42 in. 
long of strips or leather % in. wide, known as a " lami- 
nated belt. ,r 

Inuiry No. 2332.— For parties to make a porcelain 
igniter of special design. 

Inquiry No. 2333.— For manufacturers of mail 

chutes. 

Inquiry No. 2334.— For manufacturers of clothes- 
pin machinery. 

Inquiry No. 2335.— For manufacturers of small 
woodworking machinery. 



-For manufacturers of lawn 



Inquiry No. 2336. 

mower grinders. 

Inquiry No- 2337.— For manufacturers of small 
frictional machines. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

Flarch i8, 1902, 
AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents. 



Inquiry No. 2312. 

cut outside the wheels. 



a manufacturing plant 



Inquiry No. 2313.-For 
slide valve engine of 200 h. p. 

Inquiry No. 23 1 4.— For dealers in electric heating 
apparatus. 

I^qniry No. 2315.— For 

for mohair goods. 

Inquiry No. 2316.— For machinery for making 
potaioes fine enough for starch-making purposes. 

Inquiry No. 2317.— For an outfit for tinning small 
articles. 

Inquiry No. 2:tl 8.— For parties to make paper 
novelties, such as teaspoons with hollow handle. 

Inquiry No. 23' 9. —For manufacturers of "Loco- 
motive Turn Table." 



Inquiry No. 2320. 

nesite. 



■For dealers in grinding "mag- 



Inquirv No. 2321.— For dealers in rollers for roll- 
ing molten glass into sheets. 

Inquiry TVo. 2322. — For wholesale dealers in small 
carved Mexican canes. 



Inquiry No. 232''.— For a boiler 4or6h. 
ed for launch, quick steamer, etc. 



. adapt- 



Tnqniry No. 2324.— For an alcohol motor for 
launch about 4 h. p. 

Inquiry No. 2325.— For machinery for making 
pulp out of waste straw and paper to be made into 
baards. 

makers of blackboard 



Inquiry No. 2326.— For 

erasers. 



For makers of wire-bending 



Inquiry No. 2327.- 

machlnery. 

Inquiry No. 2328.— For dealers in second-hand 
lathes. Brown & Sharpe's preferred. 

Inquiry No. 2329.— For machinesformakingmus- 
lln or silk. 

Inquiry No. 2330.— For parties to make stnal 1 mir- 
rors with narrow metal rims !% In. in diameter. 



Acid ethers of the cinchona alkaloids, anisic- 

H. Thron 895,591 

Advertising blotter, postal, W. C. Lyne 695,617 

Aerator, milk, 6. W. Look 695,570 

Air brake, P. W. Vogt 695,771 

Air ship, C. M. Richmond 695,580 

Air, vacuum or steam brakes, hose-coupling 

for, Roberts & Kestler 695,839 

Aluminous ores, purifying, D. A. Penrakoff 695,762 

Anchor, J. Bynon 695,711 

Awl, sewing, J. S. Padon 695,885 

Ax handle clamp, L. Johnson 695,461 

Ax head and handle therefor, R. H. Carter 695,669 
Ball. See Golf ball. 

Balls, manufacture of playing, E. Kempshall 695,867 
Ballast dressing mechanism, V. Berford.... 695,530 

Bank, coin deposit, H. J. Valentine 695,845 

Bearing, roller side, J. C. Wands 695,849 

Bearing, shaft thrust, Fulton & Ames 695,807 

Bed, knockdown, W. W. Locher 695,820 

Bed or seat bottom, spring, B. B. Eyster.. 695,636 

Bed spring, A. Guay 695,607 

Bed spring, F. Moehle 695,752 

Bedsteads, manufacture of metallic, I. Van 

Hagen 695,846 

Bell, C. L. Newton 695,829 

Belt, M. C. Garland 695,549 

Bicycle motor, R. M. Keating 695,562 

Bicycle pump coupling, J. N. Hatch 695,551 

Binder, hand, H. M. Huntington 695,558 

Blast furnace, C. I. Rader 695,886 

Bloom perforating apparatus, J. Fritz 695,716 

Boat, W. C. McBlheny 695,758 

Boat, life, C. Dickenson 695,634 

Boiler, C. F. Lape 695,614 

Boiler tube cutter, 0. A. Beland 695,597 

Book rest, J. R. Hill 695,810 

Bottle, non-refillable, J. R. Latham 695,817 

Bottle rinsing machine, G. Doherty 695,446 

Bowling alley, B. Reisky 695,624 

Box, F. H. Houghland 695,557 

Box, A. F. Mack 695,618 

Box, J. B. Faris 695,677 

Braiding machine, F. Meyer 695,469 

Braiding machine, A. B. Diss 695,601 

Braiding machine, J. Lundgren 695,746 

Brake head, J. Farley 695,547 

Brakes, truck machine for automatically ap- 
plying, B. C. Rowell 695,650 

Brewers' grain, etc., apparatus for express- 
ing moisture from, J. C. W. Stanley.... 695,585 

Brick and kiln furnace, F. B. Swift 695,590 

Brush, coin operated hair, C. M. Stiner.... 695,505 

Building block for flues, B. L. Moore 695,822 

Building construction, A. Goodman 695,718 

Burner, C. Wolff 695,850 

Butter cutting machine, G. L. Smith 695,501 

Button, tufting, F. Marggraff 695,468 

Caliper gage, A. K. Theibault 695,661 

Calipers, G. Knapp 695,565 

Camera multiplying attachment, W. L. Root 695,626 

Camera, photographic, B. D. Bartlett 695,527 

Camera, photographic, W. D. Macdonald. . . . 695,690 
Can. See Oil can. 

Can, M. Grant 695,879 

Can body and sheet metal blank, solder 

charged, G. Wilcox 695,519 

Can body blank, J. Lee 695,462 

Can cover fastening device, W. H. Smalley 695,656 

Can dipping machine, G. Wilcox 695,516 

Can fusing machine, G. Wilcox 695,515 

Can heads, securing, G. Wilcox 695,514 

Can scrubbing apparatus, milk, R. Nelson 695,828 

Canceler, stamp, J. Guidinger 695,608 

Candy box, W. H. Lease 695,741 

Car coupling, J. C. Leidy 695,615 

Car coupling, S. C. Mason 695,619 

Car coupling, B. 'Jraf Strom 695,683 

Car coupling, C. Altman 695,704 

Car door, H. J. Rhodes 695,836 

Car, dumping, F. C. Dunham .695,803 

Car, gondola freight, Newberry & Ericson.. 695,623 
Card cleaning machine, playing, E. O. 

Mockel 695,577 

Carding machine, C. H. Potter 695,834 

Carpet rag looper, V. E. Richardson 695,837 

Carpet stretcher, J. B. Russel 695,495 

Carpet stretcher, J. Whikehart 695,772 

Carpet sweeper, T. H. Bedell 695,434 

Cartridge, G. O. Hawk 695,809 

Cartridge box, G. Migliardi 695,576 

Cascade tumble, Carson & Cundell 695,444 

Chafe iron, roller, T. H. Brady 695,631 

Check book, S. F. Hall 695,880 

Chloranisidin, Julius & Jahrmarkt 695,812 

Cigar box opening implement, F. R. Diaz.. 695,672 
Cigarette tubes, machine for filling paper, 

Hagelberg & Lindelof 695,640 

Cisterns, form or pattern for cement, S. 

L. Dunlap 695,804 

Clamp for filing shaft keys, B. Holland . . . 695,686 

Clevis, W. L. Hudson 695,643 

Clothes drier, D. T. Brown 695,535 

Clutch, J. Turnbull 695,769 

Coal stamping machine, R. Kuhn . . . .• 695,567 

Coal washer and ore concentrator, A. C. 

Campbell 695,790 

Coaster brake, Hanrott & Seyd 695,685 

Comminuting machine, Geiger & Turney.... 695,878 
Composition of matter, Jones & Pennell.... 695,730 

Conductor carrier, A. H. Stewart 695,504 

Conductors, manufacturing contact pieces 
between first and second class, W. 

Boehm 695,600 

Conduit, P. A. McGeorge 695,478 

Conduit, V. H. Yarnall 695,594 

Confectionery machine, W. S. Dillon 695,801 

Converter, J. S. Klein 695,737 

Coping tool or chisel, E. Beam 695,783 

Corn from the cob, machine for cutting 

green, Fenton & Wode 695,806 

Corn husking machine, R. C. Johnson 695,561 

Cornstalk cutter, B. C. Roberts 695,581 

Cotton gin feeder, S. D. Murray 695,825 

Couch or other receptacle, wardrobe sofa, 

L. C. Le Count 695,818 

Crate, fruit, H. T. Miller 695,471 

Curtain or shade holding fixture, J. H. 

Milans 695,692 

Cut-out, automatic, Seeley & Silet 695,497 

Cyclometer and register mechanism, L. J. 

Burdick 695,5.36 

Denture, artificial, A. F. Cogswell 695,796 

Desk leaf support, J. F. Dietz 695,545 

Dextrine, glucose, and alcohol, converting 
wood, wood shavings, etc., into, Mag- 

nier & Brangier 695,573 

Die, J. Dewes 695,544 

Displaying apparatus, sample, C. Olsen .... 695,831 
Displaying merchandise, cabinet for, J. W. 

Morgan 695,473 

Door catch and lock, R. C. Seeker 695,888 

Doubling and shearing apparatus, C. W. 

Bray ..,.,,,,,,. , , , , , 696,873 



Draft equalizer, J. L. Sutton 695,843 

Draft equalizer, J. C. & J. Bell 695,855 

Drafting apparatus, H. S. Lydick 695,747 

Drawer opening device, C. H. Bakeman.... 695,432 
Drier. See Clothes drier. 

Drill drag bar, W. Fetzer 695,713 

Dye and making same, black sulfur, F. 

Reubold 695,835 

Dye and making same, sulfur, A. Bonati, 

695,533, 695,534 

Dye, red azo, Julius & Gunther 695,811 

Dyes, making phthaleln, J. J. Brack 695,441 

Dyeing apparatus, J. Hussong 695,727 

Egg, vermin destroying nest, B. T. Stuart. 695,892 

Electric contact device, N. C. Cotabish 695,861 

Electric generator, E. C. Woodell 695,524 

Electric lighting system, Thomson & Hous- 
ton 695,870 

Electric lock, R. Herman 695,724 

Electrical conductors, junction sleeve for, 

Donovan & Alderson 695,863 

Electrical switch, R. L. Border 695,440 

Electrical transmission system, F. Bedell. . 695,529 
Electrically operated switch, E. V. R. 

Ketchum 695,563 

Electromagnetic apparatus, F. B. Cook...; 695,539 

Ellipsograph, O. H. Bonner 695,857 

Embossing press, S. Curtis 695,542 

Engine, A. A. & W. L. Darby 695,798 

Engine, H. N. Motsinger 695,824 

Engine reversing gear, G. H. Ebel 695,675 

Envelop for holding samples of dress goods, 

L. Lyon 695,821 

Escutcheon plate, J. B. Miller 695,472 

Espagnolette lock, J. Meier 695,620 

Exercising machine, A. de Clairmont 695,538 

Explosive engine, W. L. Judson 695,731 

Explosives, producing, J. Bonnet 695,667 

Fabric cutting machine, J. A. Heany 695,553 

Fare register, H. Hart 695,550 

Farm or yard gate, D. M. Cox 695,633 

Fastening device, C. R. Schlieper 695,628 

Faucet, J. E. O'Lally 695,697 

Fence jack, Kelly & Amspacher 695,734 

Fence post, iron, P. Borchers 695,439 

File, book, T. A. King 695,814 

Fire alarm telegraph repeater, L. G. Woolley 695,777 

Firearm, H. H. Passage 695,485 

Firearm, automatic, Bennett & Mason 695,784 

Firearm, breech-loading, M. C. Lisle....... 695,819 

Firearm, magazine, J. B. Mahana 695,574 

Firearm, magafiine, S. A. Huntley 695,882 

Fire escape, J. Williams 695,775 

Fire extinguisher, R. T. & C. J. Van 

Valkenburg 695,847 

Fireproof covering for frame structures, 

R. Hellmann 695,722 

Fireproofed wood and making same, J. L. 

L. Ferrell 695,678 

Fireproofing compound and making same, J. 

L. Ferrell 695,679 

"Fireproofing preservatives, etc., impreg- 
nating wood with, J. L. Ferrell... 695,450 

Foundations, preparing, N. Schietkiewics. . 695,583 

Furnace, C. W. Stauss 695,503 

Furnace, A. J. F. Miller 695,750 

Furnace charging apparatus, B. A. Franklin 695,604 
Furnace grate raking device, McDonald & 

Brennan 695,757 

Gage. See Caliper gage. 

Game and library table, E. Loyer 695,572 

Game apparatus, W. H. Atwood 695,431 

Garment supporter, O. Warlich 695,511 

Gas burner valve, M. C. Gilbert 695,637 

Gas burner valve locking mechanism, M. I. 

Cohen 695,797 

Gas lighter, R. E. Jahnig 695,728 

Gas purifier, J. S. Donohue 695,875 

Gate, R. H. Berkstresser 695,531 

Gate, P. C. Forrester 695,714 

Gearing, changeable speed, V. V. Torben- 

sen 695,894 

Glassware, manufacture of handled, H. 

Bastow 695,782 

Glove, H. H. Steele 695,586 

Gluten tailings, utilizing, E. Gudeman 685,720 

Golf ball, E. Kempshall 695,866 

Golf balls, manufacture of, E. Kempshall.. 695,813 

Golf club, C. R. Parmele 895,579 

Grader, J. Bagley 695,781 

Grain drill, W. G. Bolus 695,786 

Grate, heating, Rose & Brockschmidt 695,840 

Gun fluid brake, O. Behnkc 695,854 

Gutta percha or the like from leaves or 

twigs containing it, extracting, G. 

Mitchell 695,751 

Handle clasp, C. W. Blue 695,599 

Hat tip or lining, C. F. Beatty 695,853 

Hay press, Ramage & Slaughter 695,764 

Heat radiating device, W. Diebel 695,674 

Hinge, R. Frank 695,453 

Hinge, closet seat, C. Evans 695,602 

Hinge, spring, A. J. Rosentreter 695,494 

Hinge, spring, J. Bradsley 695,526 

Hinge, spring, E. Bommer 695,666, 695,706 

Hoisting and conveying apparatus, G. E. 

Titcomb 695,592 

Hoisting gear, F. V. Nelsen 695,830 

Hoof trimmer, A. R. Corrlngton 695,540 

Hook, C. B. Johnson 695,560 

Hoop for barrels, etc., B. G. Jayne 695,460 

Hub, vehicle wheel, J. S. Layton 695,569 

Ice conveyor gallery, sectional, Lynch & 

Huey 695,466 

Identity indicating device, C. W. Smith 695,584 

Inhaler, ozone, R. F. W. Smith 695,658 

Insulated joint for electrical conductors, 

E. W. Batchelor 695,705 

Insulating substance and manufacturing 

same, Stocker & Zander 695,587 

Iron and iron alloys, manufacturing, F. C. 

Crean 695,670 

Ironing table, folding, Woods & Crumplar.. 695,851 

Jeweler's mold, F. D. Strang 696,507 

Journal bearing molding machine, F. J. Lass 695,740 

Lamp, electric, W. McConnell 695,756 

Lamp, incandescent, L. Thayer 695,844 

Lamp support, incandescent, F. W. Morse. 695,646 
Lantern slide moving device, automatic, W. 

Fredrick 695,548 

Leather and producing it, imitation, H. 

Rosenberg 695,627 

Leather working machine, A. F. Jones.... 695,729 
Leather working machine, C. P. Vaughn.. 695,770 

Lens system, E. F. Grun 695,606 

Leveling rod, engineer's, J. H. Beckley... 695,528 

Load indicator, M. F. Sinclair 695,890 

Lock, R. H. Hearn 695,642 

Locomotive pilot and car coupling therefor, 

E. Graf Strom 695,684 

Loom, C. J. Nauen 695,622 

Loom, hammock, Z. L. Chadbourne 695,792 

Loom shedding mechanism, B. Hilbert 695,609 

Loom weft replenishing mechanism, F. 

O'Donnell 695,696 

Lubricator, G. Fisher 695,603 

Machine tool feed mechanism, H. B. Binsse 695,665 

Match box, collapsible, J. Dellinger 695,800 

Match delivering and igniting device, W. H. 

Burden 695,789 

Measuring and registering device, liquid, G. 

M. Marshall 695,691 

Measuring weir, H. A. Icke 695,459 

Metal tubes, making, E. Emerson 695,635 

Mill. See Windmill. 

Mine gate, N. K. Bowman 695,858 

Molding apparatus sprue, C. R. Davis 695,543 

Molding machine, B. C. White 695,773 

Monument inscription frame, T. B. White.. 695,774 

Needle, tape, J. & H. N. Brown 695,788 

Nut lock, C. S. Pruden 695,489 

Nut tapping machine, M. R. Nolan 695,760 

Oil can, W. S. Weir 695,512 

Oil from cotton seed, extracting, McFar- 

lane & Reinohl 695,474 

Ordnance, obturator for breech-loading, Daw- 
son & Buckham 695,799 

Ore concentrating machine, McDermott & 

Elmore 695,695 

Ore pulp distributer, F. W. Sherman 695,654 

Oysters, hammer and rake for culling, J. 

W. Russell 695,651 

Ozonizer for wounds, etc., R. F. W. Smith 695,657 
Packing box, equable safety, J. A. Keller.. 695,688 
Packing, machine for forming ring, O. J. 

Oarlock 695,605 

Packing sweepers, etc., device for, T. H. 

. Bed»ll 695,436 

Padlock for securing coats, etc., to ward- 
robe hooks, Hulzer & Kemper 695,488 

(Continued on page $29) 
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OOD or METAL 
Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A— Wood-working Machinery, 

B— Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. 




I FNGlNE.&FnrwY machine, shop outfits, 
LA I ntS.SEBASIIANLAM-CO.'^&IKSSW: 



Cnnt anrl Dnuior ■'""' Turret Lathes, Flan- 
rUUl dllU rUWCI ers, Shapers, and Drill Presses. 
SHRPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 

MACHINE WORK WANTED 

Have your Models of Engines, etc., made, and small 
Machine Work done in a thoroughly equipped ma- 
chine shop. Estimates cheerfully given. 
H. IJAKTOL BRA/IEK, 

Engineer and Machinist, Manufacturer of Gasoline Vehicles, 
1811-13-15 Fltzwater Street, Philadelphia, Pa. 



Every kind ot 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 
antee. We have 
been the Lead* 

ing Tool Manufacturers for Fifty Years . . . 
WALWORTH MFC. CO., 

1 28 to 1 36 Federal St., Boston, Mass. 



TOOLS 



"OLDS" 



GASOLINE 

ENGINES 

are remarkable for 

SIMPLICITY 

and ECONOMY 

Write for Prices. 
Olds Motor Works, 

1328 Jeff. Ave.. 
Detroit, - - Mich. 





,™ ED Microscope for Projection. 

New metal 
track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
com b i ning 
also polari- 
scope and 
stamoscope. 
I New series 
of projec- 
tion objec- 

fJat field, well lighted and clear definition. New sub- 
stage condenser on a new system. Illustrated circular, 
catalogue, etc., free. 
QUEbN & CO., 1010 Chestnut St. .Philadelphia, Pa. 

PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successtul operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue, 
fALMER BROS., 

Cos Cob, Conn. 




*• -T: & 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE, 
wolverine*' is the only reversible 
MarineGas Engine on themarket. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 

WOLVERINE MOTOR WORKS, 
IS Huron Street, 
Grand Rapids, Mich. 



ARE YOU SEEKING 

A DYNAMO or MOTOR ? 

"We build ours all sizes, 

voltages and speeds, $-{ to 

200 H. P. up to 600 volts. 

Carefully tested 

and fully guaranteed. 

The E. G. HERNARD CO. 
Troy, N. Y„ U.S.A. 





TRUSCOTT MARINE 
MOTORS. 

The simplest, 

most powerful, and 

highest 

speed gasoline engines 

of 1 heir class upon 

the market. 

Made single, double, and triple 

cylinder, both two an* four 

cycle, ranging from 1 to 40 H. P. 

Catalog for the asking. 

Trnscott Boat Mfg. Co., 

ST. JOSEPH, MICH. 



i r you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
v Drill Chucks, Little Giant 
' Drill Chucks 
Improved, 
i Oneida Drill 
Chucks, Cut- 
■, ting-off 
' Chucks, Scroll 
Combination '^-^^^^^^■■QlJIiy 
Lathe Chucks, Geared .v ''n.-m ^ v 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Cbucks. Made by 
Westcott Chuck Co., Oneida, N. Y„ tl. S. A. 
Ask for catalogue in English, French, Spanish <>r German. 
First Prize at Columbian Exposition. lb93. 





PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
drivpn by belt, motor or en- 
gine attr chn.ent. LarQe Illustrated Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 




Pan lifter, automatic, T. T. Smith 695,502 

Paper, machine for making compound, C. 

P. Brown 695,787 

Paper making machine, Fourdrinier, Moore 

& White 695,753 

Paper roll, cpyiiig, F. G. J. Post 695,488 

Paper, sizing, C. Wurster 695,778 

Papers, envelops, etc., holder for, A. Burson 695,860 

Photographic roll holder, C. P. Goerz 690,63a 

Phot.graphie shutter, K. Klein 695,504 

Piau. player, J. Courville 695,862 

Pillow sham holder, 1. Hebort 695,555 

Pipe cleaner, J. L. Steitz 695,767 

Pipe cutter, O'Neill & Byrne 695,482 

Pipe machine, G. Nordstrom 695,480 

Pipe making machine, Martin & Ormand, 

695,748, 695,749 

Pipe wrench, M. G. Lewis 695,463 

Pipe, rods, electric line conductors, etc., 

covering for, O. T. Hungerford 695,726 

Plane, core box, A. S. Brower 695,668 

Planter, corn, J. L. Bradshaw 695,442 

Planter, corn, F. Kostlau 695,612 

Plants, means for growing and transplant- 
ing, R. R. Parker 695,484 

Plate holder, magazine, C. P. Goerz 695,638 

Plow, cultivator, J. A. V. & 3. C. Sheffield 695,499 
Plumping and tanning process, S. Saxe.... 695,765 
Power from volatile liiluids, system of ob- 
taining, Bruun & Strieker 695,859 

Preserving fruits .r vegetables, apparatus 

for, K. M. Reiser 695,732 

Printing and embossing press, plate, W. 

Fullard 695,864, 695,865 

Printing in a plurality of colors, machine 

for, E. Lambert 695,816 

Projectile, J. J. Mclntyre 695,578 

Propeller gear, G. W. Gardiner 695,717 

Pulp screen, O. H. Moore 695,754 

Pump, air, J. Robertson 695,492 

Pump, air, J. E. Lambert 695,613 

Pump, centrifugal, Ames & Fulton 695,871 

Pump, hydraulic, C. B. Lakenan 695,815 

Punch, L. L. Foss 690,680 

Puzzle, A. G. Hanson AfKi,4A3 

Quilting frame, D. II. F.x 695,452 

Radiator air valve, F. W. Leuthesser 695,616 

Rail brace, J. Jensen 695,610 

Rail joint, O. M. Stewart 695,768 

Railway bed or tie, P. J. Moran 690,823 

Railway block system, B. C. Rowell 695,018 

Railway carriage couplings, engaging or dis- 
engaging device for automatic, C. Bano- 

vits 695,595 

Railway crossing, J. H. Higgins 695,457 

Railway signal, J. H. Clark 695,794 

Railway signal, E. McMahon 695,827 

Railway signaling, electric, O. W. Hart... 695,456 
Railway sleeper made of metal and wood, 

Devaux & Ricbard 695,671 

Railway tie, metallic, V. E. Barnes 695,433 

Railways, displacing device for use on, G. 

Vogt 695,662 

Reamer, W. Jackmond 695,559 

Reclining chair, F. Rose 695,493 

Register. See Fare register. 

Robe, invalid's, A. Schermerhorn 695,496 

Rocking chair, platform, J. A. Zeinwoldt.. 695,703 

Rolling stock, J. A. Burns 695,708 

Roofs or other surfaces and fastening de- 
vice therefor, sheet metal covering for, 

G. T. Williams 695,523 

Rotary cutter holder, C. G. Belmer 695,630 

Rotary motor, L. E. Troxler 695,890 

Rug or garment fastener, W. S. Richardson 695,887 
Ruling plain paper, pen .r pencil attach- 
ment for spacing lines in, E. Krauss. . 695,738 

Sack holder, Lillo & Giere 695,644 

Sack, ore or grain, W. R. Morris 695,693 

Sad iron, gas heated, D. R. Blair 695,598 

Sample register, P. Olsson 695,832 

Sap spout, D. Rudd 695,841 

Sash lock, H. H. Kendrick 695,736 

Screen plate fastener, M. E. Wilkinson.... 695,522 

Scrubbing machine, J. A. Nelson 695,479 

Seal for jugs or bottles, J. P. Dant 695,709 

Seal lock, T. S. Wheelwright 695,513 

Sealed receptacle, H. C. Osborn 695,698 

Seaming metal cans, apparatus for side, G. 

Wilcox 695,521 

Seaming metal cans, side, G. Wilcox 695,517 

Seed, hulling cotton, McFarlane & Reinohl. . 695,475 

Seed, hulling cotton, J, McFarlane 695,476 

Seed kernels from their hulls and lint, 
means for separating cotton, McFarlane 

& Reinohl 695,477 

Seeding machine, W. A. Van Brunt 695,509 

Setting instrument, M. Chamberlain 695,793 

Sewing machine, cylinder, L. Onderdonk... 695,481 
Sewing machine tension device, R. Pierpont 695,486 
Sewing machine treadle rocker attachment, 

F. P. Harris 695,881 

Sewing machine tucker, R. J. Kelley 695,735 

Shade and awning, convertible window, R. 

O. Bolles 695,856 

Shade and curtain fixture, adjustable, C. S. 

Myers 695,694 

Shade or curtain hanger, window, F. Wuest 695,525 

Shirt, J. T. Shipley 695,629 

Sifter, Hour, T. G. Melish 695,575 

Sifters, cloth cleaning attachment for gy- 
ratory, T. Scott 695,842 

Signal standard, portable flag, J. E. Weirich 695,663 
Signals automatically at level crossings, 

etc., means for operating, L. Semat. ... 695,498 

Signaling mechanism, R. Herman 690,723 

Siphon, D. A. Kreider 695,739 

Siphon cleaning or polishing apparatus, S. 

Munckton 695,755 

Skirt elevator, lady's, G. V. Egan 695,546 

Sluice gate operating mechanism, W. J. 

Ritcbie 695,838 

Smelting furnace, reverberatory, F. Neve- 
gold 695,868 

Snap, plow line, W. L. Peterson 695,699 

Soda water fountain, P. De Lacy .695,874 

Solder to sheet metal blanks, machine for 

applying, G. Wilcox 695,520 

Soldering machine, can, G. Wilcox 695,518 

Soldering pliers, crown, F. E. Roach 695,625 

Sound producing instruments, means for reg- 
ulating the tension of diaphragms of, 

J. F. Luscomb 695,883 

Spectacle or eyeglass nosepiece, I. Fox.... 695,681 
Speed and reversing mechanism, differential, 

W. Diebel 695,673 

Speed regulator, N. Lombard 695,464 

Spike extractor, J. W. Pitts 695,487 

Spinning frame protector, ring, Wall & 

Schedlbauer 695,870 

Spoke cutter and beveler, W. H. Exley 690,449 

Stamp pad, E. G. Woody 090,877 

Steam boiler, water tube, C. B. Rearick.. 690,869 

Steam engine, K. Fitzpatrick 690,401 

Steam engine, J. A. Virtue 690,010 

Stone molding machine, artificial, N. F. 

Palmer 690,483 

Stone tank, artificial, <i I. Huxley 690,687 

Storage battery, J. B. Entz 690,710 

Storage battery, electrical, O. T. Bugg, Jr. 690,707 

Stove, J. T. Lesher 690,744 

Stove, heating, J. L. Bangley 690,872 

Stoves, air mixer and heater for gas burn- 
ers for blast furnace, C. H. Bjorckner.. 690,437 

Strainer, M. Warner 090,093 

Sugar, converting cellulose into, A. Classen. 690,790 

Sugar, recovering, Wohl & Kollrepp 690,702 

Suspender end, J. S. Sherer 690,701 

Swing, C. O. Lyman 690,460 

Switch. See Electrical switch. 

Switching mechanism, G. L. Mansfield.... 690,467 

Syringe, Y. M. Milam 690,470 

Tacking tool, hand, A. Hebert 690,004 

Tea kettle lid attachment, T. L. Tinclier.. 690,893 
Teaching apparatus, telegraphy, C. E. Egan 090,447 

Telegraph, printing, L. Cerpbotani 090,037 

Telegraph, signal, B. & E. .1. Lavons 095.0(58 

Telescope, G. Ferker 090,712 

Thermostat, G. R. Sherman 090.000 

Tile floor, R. L. Movie 090,021 

Tile for floors, combination, R. L. Moyle... 090,647 
Tires to wheels, means for securing elastic, 

W. F. Williams 090,776 

Tobacco cutting machine, F. L. Lorden.... 090.071 

Tool box, J. Swan 090.660 

Tool motor, C. B. Albree 690.664 

Toothpick package, W. Reinhard 690,491 

Toy, S. G. Leyson 690,089 

Toy, C. W. Ritter 090,700 

(.Continued on page 2301 



WE TRUST YOU 

For one dozen boxes THOMAS A. EDISON, JR., INK TABLETS 

For you to sell at ioc. a box, retain your profits and remit us the balance, and if we find you honest 
and industrious we will offer you such inducements as will enable you to earn money very rapidly. 

THE WIZARD INK TABLET sells in every home and every business house. They retail at iocr 
per box containing eight tablets. Each tablet when dissolved in water makes the same quantity of 
ink that would cost ioc. at the stores. 

Over two thousand testimonials from Banks and Business Men. Made in six colors. Write for 
sample tablets and full particulars of our offer to Agents. 
THOMAS A. EDISON, JR., CHEMICAL CO., 31-33-35 Stone Street, New York, N. Y. 



TO ALL WHO SUFFER FKOM 

SPINAL DEFORMITIES 

85 per cent, cheaper than the old 
methods. 100 per cent, better. 
Weighs ounces where others 
weigh pounds. For Men,\V»men 
and Children; none too young, 
none too oid to he cured, 

"We offer the only Scientific Appliance 

ever invented for the relief and cure of 
this unsightly t-miditi«D ; cured Mr. P. Tt. 
Sheldon, the inventor, of curvature of the 
epine of 30 years' standing. 

Throw away the cumbersome 
and expensive plaster of paris 
and sole leather jackets. 

Our Appliance is light in weight, dur- 
able, and s» conforms to the body as not to 
evidence that a support is worn. It is con- 
structed on strictly scientific . anatomical 
principles, and is truly a godsend to all sufferers from spinal troubles, male 
•r female. We also make Scientific Appliances f»r protruding abdomen, 
weak hack, stopping shoulders. Send for free booklet and letters from 
Physicians, Physical Instructors and those who know from experience of our 
wonderful Appliances. Salt sl'iu't ion Guaranteed. 

Steam burg, N. Y., February 9th, 1901. — After having worn th* plaster 
of paris jackets, 1 can truthfully sav your appliance is far more com- 
fortable to wear. It corrects curvature quite as wi'II and fits the body 
so perfectly that no one would suspect 1 was wearing one. You have my 
lifelong gratitude and well wishes. Iua Blood. 

[t^* The plaster of parts jacket above mentioned weighed *% ibs. 
The Philo £itrt Appliance put #ii m iU place weighed 17 ottncti — a 
difference of 115 ounces, or more than 1 pvunds. 

THE IMI1LO 111 «T M'F'G €•., 
69 Third Street, Jamestown, W. T. 




The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Hook marker and paper clip. ( 
Does not mutilate the paper. Can be \ 
used repeatedly. In boxes of 110 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mai 1 on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Iiloomfield, \. J. 




Machine No. 30. 
Range ii-2 in.R. & L 



12=inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 

tr PATENT DIE STOCK 

Smaller sizes proportionately 
easy, Send for Catalogue. 
30 THE CURTIS & CURTIS CO.. 

k L. 6 Garden St,, Bridgeport, Conn. 




?8u USE GRINDSTONES ? 

It so we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. K^memoer, we make a 
specialty of selecting stones for all spe- 
cial purposes. HES^" Ask fir cattLloiue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



WE MAKE A SPECIALTY OF 

GREY IRON CASTINGS 

FOR AUTOMOBILE WORK 
UTICA STEAM ENGINE AND BOILER WORKS 

IITICA, N. Y. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY m 

allow lower bids on jobs, and give 

greater profit on tbe work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Est: Wished 1872. 

1999 Ruby St., Rockford, III. 




THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 




MAKE MONEY wt" a Model Press 

Men and boys everywhere are earning money pr ; nling for 
churches, business houses, lodges. Just the press for 
cards, circulars, bill heads, tags, envelopes, newspapers. 
Awarded World's Fair prizes. 4l),l(X) sold. Complete 
outfit tj«*» up. Our new 5x8 Foot Power Press only 
$8£.I»0. We start you in business. Send stamp for 
catalogue. 
MODEL PRESS, t06 Chestnut St., 1'hlla 



2 BATTERY GALL TELEPHONES for $5.50 

Guaranteed good for 600 feet metallic circuit. 
2 GENERATOR CALL TELEPHONES for $8.50 

Good for 3 miles single iron wire, batteries included. 

Sent C. O. D. if $1.00 is sent with order for express charges. 

Telephones guaranteed satisfactory or money refunded. FARR & FARR, 119 W. Jackson Blvd., CHICAGO. 
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Gas Engine 
IGNITER 

Complete with spark coil, 112.00. 
The Best Thing on the market. 
Latest and most improved model 

EF*" Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 




SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up'* laboratory 
balance will weigh up to one pound and wilt turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of t«ols, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents. For sale by Munn & CO.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 



TOOLS 

FOR MECHANICS. 



Send for Free Catalogue No. 16 B. 

The L. S. Starrett Co., Athol, Mass., U. S. A. 




Asbesto- 

Metallic 

Packings 



SHEETING, GASKETS. TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. $&~* Write /•»• samples and price list. 

C. W. TRAINKU MFG. CO., (Est. 1871). 88 1'wrl St.. liustoa, U. S.A 



If Yon Will Send Us 25c. postage and full explanation of 
troubles you have with your gas or gasoline engine of any make, we 
will give you the benefit ot our thirteen years' experience in a special 
letter advising remedifs. Harty Motok Co., Ltd., Port Huron, Mich. 



PROSPECTIVE BOAT BUYERS. 

By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory's price can be realized. 
Also economize freight 500 
percent. Launches, Sail and 
Row Boats, Gasoline En- 
gines. Catalog free. 
FRED MED ART. 3545 DeKalb St., St. Louis, Mo 





NOISELESS GEARS 

w e are specialists in Noiseless 
Gearing:- If you are interested in. 
anything in this line, write for our 
catalogue. Our New Process Gears 
are the only Noiseless Gears which 
are durable. We have pinions in 
operation transmitting from 350 to 
450 horse power. We also make 
metal gears to order, both spur 
and bevel, the latter planed accu- 
rately to cone lines. 

THE NtW PrTfjrCESS RAW HIDE CO., Syracuse, N. Y. 

To MANUFACTURERS 
GKNERALLY 

A' factories should be equipped with our 
exhaust system for conveying shavings, 
sawdust and dust from wood-working 
machinery, lint, dust, etc. from polishing 
wheals, chips and bark in paper mills, 
dust from tumbling barrels, smoke from 
forges, dust from shoe factories, to con- 
venient receptacles. The Hartford patent 
Exhauster is adjustable, interchangeable 
and reversible. Particulars and prices 
on application. Catalogue No. 51-K » u 
application. THE 1IAKTFOKD 
BLOWER CO., 72SuffieldSt., Hartfokd, Conn. 





c We. 



We will give you the wholesale price oh any buggy, 
surrey, phaeton, or other high grade vehicle that we 
make at our factory. This price will be actual factory 
coat with a small profit added. You can buy from 
us on the same terms that the jobbers buy from the 
carriage factories. By our system of selling direct 
two profits are saved, and 




YOU 

Get the 



Shipped from 
Columbua. 



Satisfaction is guaranteed— if you are not satisfied 
with your purchase, return the carriage to us and we 
will pay freight charges both ways. We have also in 
stock a full assortment of harness and other horse 
equipments. Write for full illustrated catalogue.- 

The Columbus Carriage &. Harness Co. 

St. La 11 In, Mo. (—,,.. „ . «; \ Columbus, O. 
^P. O. Box 64 . J Write to Dear«t office, j £ '^£ ffa ' 
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depends on tl^e careful treatment of it. 
Nothing so reduces the wear and tear 
and aids it in smoothly running as 

Dixon's Pure -Flake Graphite 

This lubricant reduces tbe chance of 
breakage, prevents much delay, is not 
affected by heat, or cold, by acids «r 
alkalies. It it* sold regularly wherever 
once tried. Write for booklet . . . 

Joseph Dixon Crucible Co. 

Jersey City, N. J. 



THE B. F. BARNES 

WATEREMERY 

TOOL_GRINDER. 

is the best on the market— bar 
none. An 1*1111 r. *u cut out. no 
float to rust ' ut, no adjust- 
ments required, ir is all that a 
Tool Grindershmilri be, and the 
price's rip lit. Details on request 

B. F. BARNES COMPANY, Rockford. 111. 




MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines, 
WW Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 




CORK WALLS AND FLOORS 

as well as Cork Ceilings, are now in v«gue among up-to- 
date architects an4 builders on account of theirdurabili- 
ty, artistic beauty and economy. 

NONPAREIL CORK 

is water-proof, sound-proof and 

f;erm-pr«of: a non-conductor of 
1 eat or cold: noiseless and sani- 
tary i.nd is excellent for deco- 
rative ceilings and walls and 
for the floors of bouses, churches, schools, etc., and 
the necks of yachts, etc. 

THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 





Blindness 



Prevented and Cured 

By tbe kireat " Actum," an 
Electrical Pocket Battery which 
removes Cataracts, Pterygiums, 
etc. Cures Granulated Lids. Restores Vision. Posit-ve 
proof of cures given. IV o C'uttiiiS or Drugging, Eight- 
een years' success. Write for our 80-page Dictionary of 
Diseases, Free. Address. 

NEW YORK A LOXIMW ELECTRIC ASS** 
Dept.19. Arlington Building, Kansas City, Mo. 




The "Best" Light 

Is a portable 100 candle power light, cost- 
ing only Sets, ver week. Makes and burns 
its own gas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
»irt. No Grease. No Odor. Over 100 Styles. 
Lighted instantly with a match. Every 

lamp warranted. Agents Wanted Everywhere. 
THE "BEST" LIGHT CO. 

87 E. 5th Street, CANTON, OHIO. 




Live Steam Feed- Water PURIFIERS 

are guaranteed to keep boilers clean. 

Purifier, Heater and Separator Catalogue Free. 

HOPPES MFG. CO., 25 Larch St., Springfield, Ohio. 

BOGART GAS ENGINES 

Double Cylinder, 50 h. p. 
and upward. 

FARRAR&TREFTS, 
Steam Engine & 
Boiler Works.... 

54 to 56 Perry Street, 
BUFFALO. N. Y. 

Catalogue on application 





Toy iiuiimil, O. Shi-ler 

Toy bow, II. J. Bayard 

Trace catch and holder, V. II. Hluiicliard. . 
Train indicating iippnnitus, It. 1'. Kuwrll. 

Trinket bo\, A. P. Pichcroati 

Trolley, Stoll & liuck 

Truck, K. S. Perkins 

Trunk, A. King 

Turning irregular forms, machine for, A. 

Lcltmaim . , 

Twisting machine, warp, Krey & Dupplcr.. 

Type writer, X. L. Anderson 

Type writer table, hook, l-\ \V. Hillard. . . 

Umbrella, Keller & Gallagher 

Upper folding machine, Q. \\\ & 1. K. Booth 

Vaccination shield, J. U. Peacock 

Valve, <; 



THE 

KhotaJ 

Kerosene Stove 

is a sas range for city or 
country h«mes, small, 
compact and powerful; 
bums without smoke, 
soot, or smell ; generates 
its own pas from kero- 
sene; economical in first 
cost and maintenance. 
Prices from $3.75, up- 
wards. Send for cata- 
logue. 

THE HYDROCARBON BURNER COMPANY, 
192 Fulton Street, New York City. 



Fail-child . 



for REAL ESTATE 



^M Hyll no matter where it ts. Send de- 
scription and cash price and get my 
wonderfully successful plan. W. M. OSTRAN- 
DER, North American Bklg., Philadelphia, Pa. 



bicycle WORLDS RECORD. 

TRICYCLE 
RUNABOUT 
AUTOMOBILE 
J LAUNCH 

UNQIESTIONABli inc Lnnacoi n 

C.R.W0MAS Mom Co. 100 ilmoMtkFFMM 



<>. Xtml 

Vnlvr, auttiniutic Muslim; 

Valvi- isimr, II. Daniitrull 

Valvo KtHir, stcuiii engine, ('. W. I'rocninii. 

Valvf, Kelf-grimling, I). I). Stmle 

Valve, steam engine, U. B. Smith 

Vanui - burner, Sherman & Harms 

Vehicle attachment, \V. 1>. I.ee 

Vehicle driving gear, motor, A. Govan.... 

Vehicle driving ineclianislli, motor, L. 
Crcanclu' 

Vehicle, motor, L. J. Diralul 

Vehicle, motor, V. V. Torlieusen 

Vehicle wheel, II. Eclenuuioiigh 

Vehicles, frictie.mil retarding means for 
spring, J. M. M. Tniffault 

Velocipede bearing, 0. Glover 

Veloci|>ede railway, M. F. McCormict 

Vessels, (-losing containing, T. T. McNisll. 

Vulcanizer, C. P. Fritz 

Wagon gear, J. Austin 

Washhoiler attachment, SI. (.'. Sonneborn. . 

Washing machine, W. B. Siuipson 

Washing machine, Ilausr'ehl & Carter 

Washing machine, S. lien 

Watch movement and pendant, interchange- 
able, J. Kelly 

Water elevator, compressed air, (i. B. 
Buchanan 

Water tube boiler, F. (I. Ilampsen 

Weaving machine, Z. Ij. Chadbournc 

Weaving pile fabrics, 11. Uosgen 

Weeder, V. It. llallock 

Well drill, deep, J. W. Livermore 

Well drilling tool coupling, W. I). Snyder. . 

Wheel, G. K. Evans 

Wheel, (.!. H. Bicalky 

Wheel, A. A. Void 

Whip socket, Groff & Coulter 

Winding machine, A. B. Morse 

Windmill, S. E. Burke 

Windmill regulator, J. A. Walker 

Wire drawing machine, SI. Reid 

Wood, charring tool for ornamenting, J. 
P. Mailer 

Wool cleaning machine, F. G. Sargent.... 

Wringer clamp, T. H. Bedell 



liUD.TSB 
i in.-., <;4:i 
■ein.Tuet 

IVKi.r.lMi 

(i'.i"i,s.';:i 

li!)5,lil i 

695,743 
695,566 
695,770 
690,725 
690,733 
695,438 
695,761 
095, 5 S9 
805,076 
695,445 
695,454 
695, OSS 
695.S91 
695,888 
li»r>.742 
690,803 

695,541 
095,802 
695,895 
695, 805 

695,508 

695,682 
695,826 
695,759 
695,710 
685,780 
690,766 
695,500 
690,552 
695,556 



695,852 

695,632 
695,611 
690,791 
695,582 
690,721 
695,745 
690,609 
690.4IS 



690,848 
690,719 
695,645 
695,443 
695,897 
690,490 



695,881 

695,652 
695,435 



DESIGNS. 

Belt, apparel, O. A. Lehman 35,823, 35,824 

Clock case, L. V. Aronson 35,817 

Condiment cup, E. A. Russell 35,822 

Ferrule, It. A. Kohlln-pp 35,818 to 35,820 

Spoons, etc., handle for, F. G. Wilson 35,821 



TRADE MARKS. 

Absorbent wadding, Vandenbroock & Cie.... 
Ammunition and explosives, certain named, 

Robin Hood Powder Co 

Beverages, certain named, .1. A. Crowley.... 
Bituminous composition or cement, Warren 

Br.thers Co 37,965 to 

Boots and shoes, Syndicate Trading Co 

Bottle tilling machines, \V. SI. Fowler 

Cigarettes, Wells- Whitehead Tobacco Co.... 
Cleaning fluids and compounds in concentrated 

form, J. H. Smithers 

Fabrics, certain named, G. Willis 

Flour, wheat, B. S. Bull 

Flour, wheat, Excelsior Water Slill Co 

Inks and writing fluids, Diamond ink Co... 
Medicine, certain named, Allen & Hanburys. 
Metal articles, euaiuel coated, Novelty 

Stamping Co 

Perfume, breath, Perfuinol Co 

Perfumes, R. Hudnut. 

Sheetings and drills, II. Norden 

Swings and chairs, A. P. Perkins 

Tobacco, plug, roll, twist, and granulated, 

SI. B. Nash Tobacco Co 

Toilet preparations, certain named, "Trybol" 

Aetienges. f. Fabrik u. Vertrieb hyg. 

mod. Praparate Schaffhausen 

Trousers, overalls, jumpers, and shirts, men's 

and boys', May Pants Co 

Waterproof cloth, Flint Woolen Mills Co.... 



37,864 
37,951 

37,971 
37,950 
37,973 
37,955 

37,962 
37,947 
37,952 
37,953 
37,957 
37,961 

37,951 
37,960 
37,959 
37,948 
37,972 

37,956 



37,958 



37,949 
37,940 



LABELS 

'American Hulled Beans," for a food prep- 
aration, American Hulled Bran Co 9,025 

'Arbellot & Cie. Cognac," for cognac, A. 

J. Giilalin 9,020 

'Cream of Oats," for a cereal product, II. 

L. Milnes 9,02-1 

'Derma Detergent," for a complexion prepara- 
tion, II. Walker 9,028 

'La Nueva Bolsa," for si gars, A. Schulte.... 9,027 

'Liberty Brand," for dried prunes, H. A. 

Townsend 9,023 

4 0. W. Buurke's Lot Syndicate Forms," for 

printed forms, O. W. Bourke 9,029 

'Yendik Beans," for canned beans, Gibson 

Canning Co 9,022 

PRINTS. 

'Fine and Choice French China Ware," for 

chinaware, G. Vot , 476 

'High Grade Perfect Fitting," for clothing, 

J. Mann & Sons 477 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any psiteni 
in print issued since 1863, will be furnished from 
(his office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



NEW BOOKS, ETC. 

Geer's Hartford City Directory and 
Classified Btjsiness Directory. 
Hartford, Conn. : Elihu Geer Sons. 
1901. 8vo. Pp. 969. Price $4. 
It is not everyone who can make a directory. 
It requires considerable fitness to make even 
a passable directory. The present is one of 
the best we have ever seen. It has a large 
number of new points which make it most 
valuable in practice. Vital statistics are given, 
such as marriages, births, deaths and divorces 
in the city. There is a list of graduates of 
the High School and the grammar schools of 
the city, together with the name and resi- 
dence of the parents of the graduates, thus 
fully identifying each scholar. There are 
dozens of other interesting features which 
make it extremely complete and convenient. 
We only wish that many cities larger than 
* Hartford had as good a directory, 



SELECT A PEN 



Suitable for your hard-writing from a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 



SPACEMAN PEN CO. 

349 Broadway, New York. 




AW FIBER 

illanulaclory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS' 
UUBBElt GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 



TEN DAYS FREE TRIAL 

allowed on every bicycle purchased orus. 
We ship on approval toanyoneln 
U.S. or Canada, without acent deposit. 

1902 Models, $9 to $15 

1900 & '01 Models, best makes. $7 to $11 
BOO Second-hand Wheels 

all makes and models, good as new, 
$3 to $8. Gveat Factory Clearing Sale 
at half factory cost. Tires,equipment, 
& sundries, all kinds, M regular price. 
RIDER AGENTS WANTED 
in every town to ride&exhibit sample 
1903 model. Agents make money fast. 
A BICYCLE FIMErdistributing 

catalogues in your town. Write at once 
foragents' net prices and our special o^er, 

MEAD CYCLE CO. ESfeSiu. 




ELECTRICAL SUPPLIES 

ot every kind for Electricians, Bell Hangers and 
all experimental woik. State your wants and get illus- 
trated lists free. Liberty Electrical Knipply Co., 

13ti Liberty Street, New York. 



CCT pnCC i" ttafl SURE HATCH 

aods do, ami Lnty are making money. Guaranteed [| 
for It years and hatch every hatchable eg*;. Any- 
one can run them, because they run themselves. 1 
Anyone can own them, because the price is right. I 
Sendfor our big free catalogue, giving hundreds ot { 
actual photographs of poultry yards, etc* Address nearest office. 

Sure Hatch Incubator Co., Clay Center, Neb., orColumbus.O. 





"In tbe Pacific Northwest." 



OREGON. 
WASHINGTO N 
AND ALASKA. 



Form the northwest section of tbe United 
States, witli pathless forests, inexhaustible 
mines and unsurpassed agricultural resour- 
ces. The way to reach these new fields of 
enterprise is by the 

NEW YORK CENTRAL LINES. 



A {■•|iy of the 40-page Illustrated Catalogue of the "Fotir- 
Track Series," Jievt' Ycirk Central's books ot tiavel and 
education, will be aent free to any address on receipt of a 
two-cent stamp, by George H. Daniels, General Passenger 
Agent, New Y»rk Central & Hudson River Railroad, Grand 
Central Station, New York. 



Patents Protected 



Against Infringers. 

Dealers in and Manufac- 
turers of 
PATENTED ARTICLES. 

Owners and Users of 
COPYRIGHTS AND TRADE- 
MARKS 

PROTECTED 

against dangerous litiga- 
tion at a nominal cost. 
Booklet on application. 

PATENT TITLE & GUARANTEE CO., 

CAPITAL. S500.000.00. 

Tel. 4232 Cortlandt. 150 Broadway, New York. 



r Patent ■« 
Protected, 

BY THE 

p*TENTT, T 

r and' p? 

skuARANTE^ 

S NEW YORK.. 



"Sure Signal" AIR PUMP WHISTLE 

An independent, ever ready Whistle for boats and launches 
operated by other than steam power. No air tank, no fuss or 
fcother; pimply pull tbe handle and produce a clear musical 
tone reach in tr a half mile. Not a toy, but a practical, power- 
ful, perfectly made Chime Whistle. Brass or nickel. 30 in. high. 
An ornament to any boat. Not expensive. Send for Price List. 

BO WEN MFG. CO., South Street, Auburn, N. Y. 



«BB|8^ 




PLRMISHIME 




Tbe most marvelous metal polish 
in the world. 

Contains no Acids or anything injur- 
ious to the Metal or Hands. 

Produces a wonderful brilliant lustre 
•n Brass, Copper, Tin, Zinc, Silver, 
Nickel and all Metals. 

A few rubs and tbe article is hand- 
somely burnished. 

Will not soil tbe bands or leave depo- 
sits in corners or surface of tbe metal. 

Will restore burnt or rusty .Nickel on 
Stiit es to its original lustre. 

Put up in cans at prices as follows: 
^ Pint, 25c. 1 Pint, 40c. 1 Gallon, $1.25. 

If your dealer does not keep it write 
direct to J. C. PAUL. & CO., 

59 Dearborn St., Chicago. 



ACETYLENE 



GAS 
LIGHTING 

licduoed to the Mont Efficient, 
KutVnt, sIuiiiIl- and F.cuiioitiloil tide. 
We guarantee our machines perfectly 
automatic in action, to extract all the 
gas from tbe carbide, and absolutely no 
overproduction or loss ot gas- Ap- 

B roved by liie various Boards of Fire 
nderwriters. Standard sizes lOto 150 
lights. Exclusive territory given to & 
responsible agents. Correspond wili ^ 
Niagara Falls Acetylene Niagara 
Gas Machine Co., Falls, N. Y. & Car 




) I_ HOLD^N 
REAL ESTATE TRUST B'LDG PHILA..PA. 

RegES ice machines 



AMERICAN StPT.2. 1899. 




EIGHT 
OLLARS 

AND NINETY-FIVE CENTS 

ItuyH tbe celebrated, bl*rb prede, 
new 1908 Model EOGEMERE BICYCLE, 

28. inch wheel, any height frame, high grade equipment, 
including hl^h grade gnaraoteed pocumallc tires, adjustable 
handle bars, fine leather covered grips, padded saddle, tine ball 
bearing pedals, nickel trimmings, beautifully finished through* 
oat, any color enamel. Strongest Guarantee. 
3IQ.95 for tne celebrated 1902 Kenwood Bicycle. 
S 12. 75 forthe celebrated 1903 Elgin Kl-.g or I'lgln Queen Bic.vcle. 
$15.75 for the highest grade 1902 b lei cie made our three en wn 
nickel joint, Napoleon or Josephine, complete with the 
ver j finest equipment, including M organ A Wrljrht highest 
grade pneumatic tires, a regular #50.00 bicycle. 
10 nAY3 FRFFTRIAI on an y bicycle ordered. 
IU UWlO rnCL in I**! . v 0T the most wonderrd biejelo 
offer ever heard of, write for our free 1902 Biejcle Catalogue, 

*"■*- SEARS, ROEBUCK A CO., CHICAGO. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kinu of soil or rock, Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Yo 



"The New 
Henricks " 
Igniter ^ 

Is superior to all oth- 
ers. Especially adapt- 
ed to IVfarine and Au- 
tomobile Engines. 
Successfully works 
jump spark coil. 
Booklet free. 

Henricks Novelty Co. 

617-619 S.Illinois St. 
Indianapolis, Ind. 



The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples ot patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out, from inventors' ideas. 
Send for circular 9. 

PARSELL & WEED, 
129-131 West 31st Street, New York. 






We want to send you 
a circular of the 

Rich Handy 
Drawing Outfit 

It is a time saver for the 
Draughtsman, and an aid 
to the learner. 

Circulars free. 
J.tfc fl. RICH, 125 N. 8th 
St., Pbila*elphia,l J a.,U.S.A. 



j D0RANBR0S.&MARTINCO 

HUGARA FALLS 

MAKERS OF 

Spenders 

GWMNTEED 





LAUNCHES 


Mjj^. ■■ ^^^^^^^^l^mtammimm^^r] Sfti-- 


Steam & Sail Yachts, Row Boats, Canoes 
Our Catalog gives the truth in detail 
about the best boats built. 

Write for it to-day. ■ 
RACINE HOAT MFC. CO. 
Box 85. Racine, Win. 


k. m\ 





March 29, 1902. 



Scientific American 



ft$l 



A Great Repository of Practical 
and Scientific Information. 



Price Sa.OI). 

Free of Postaere to any Address in the World. 



Tiie Techno (hemical Receipt Book. 

Containing Several Thousand Receipts, covering tbe 
Latest, most Important, and mosi Lseful Discoveries in 
Chemical Technology, and their 1'ractical Application 
in the Arts and the Industries. Edited chiefly from the 
German of Drs. Winckler, Eisner, Heintze, Mierzinski, 
Jacobsen, Roller, and Heinzerling. With additions by 
William T. Brannt and William H. Wsibl, Ph. D. (Held.) 
Illustrated by 78 engravings, over 500 pages, 12mo, ele- 
gantly bound in scarlet cloth, pilt, closely printed, con- 
taining an immense amount and a great variety of 
matter. 

Price $2.00, freeof postage to any address in theworld. 

&&-A circular of 32 pages, showing the full Table of Con- 
tents of this important Booh, sent by mail free of postage 
to any one in any part of the World who will furnish his 
address. 

HENRY CAREY BAIRD <& CO., 

INL)USTB]ALPUBIil8HERS,BOOKSET J l J ERS& IMPORTERS, 

810 Walnut St., Philadelphia, Fa., I.. S, A. 



Grasp this 

Opportunity 

to Rise 



For ten years we have 
been training ambitious 
men and women to be 
specialists — to nil posi- 
tions and to earn sala- 
ries beyond the reach of 
ordinary workers that 
lack this special train- 
ing. We can do this for 
you if you will write for 
information, mention- 
ing the subject that in- 
terests you. 

I. C. S. Textbooks 
make it easy for busy 
people to 

LEARN BY MAIL. 





and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompsmy all letters or 
no attention will be paid thereto. This is for 
our information and tint for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should he 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must tal:e 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. ■ 

Scientific American Supplements referred to may be 
had at the ortice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Courses In Mechanical, Steam, 
Electrical, Telephone, Tele- S3 
graph. Civil, and Mining Engin- 
eering; Shop and Foundry Prac- 
tice; Mechanical Drawing; 
Architecture; Plumbing; Chem- 
istry; Ornamental l>ee1gn; 
Bookkeeping; Stenography; 
Teaching; English Branches; 
German; Spanish; French. 
International 
Correspondence Schools, 
. Box 942 Scranton, Pa. 



ELECTRICAL ENGINEERING 
TAUCHT BY MAIL. 

Write for our Free Illustrated Book. 

•'CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?" 

We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thoa. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
»ept. A, 240-242 W . 2Sd St. New York. 




YOUR PAY 



can be increased more 
quickly by us than by any 
one else if you will study 
in some of your spare 
time. We'll help you learn what you need and give you 
the best books free to study from, while giving you a 

EARN MORE WHILE LEARNING 

courses in Electrical, Mechanical, Steam and 
Civil Engineering, Drafting, Art, Architec- 
ture, Mining, Metallurgy, Business. Stenog- 
raphy, Journalism, Bookkeeping, etc. 

Write for free catalogue 6, with full particulars. 
THE CONSOLIDATED SCHOOLS. 156 Fifth Ave., N. Y. 



THE 

SCIENCE 



f Psychratism 

was thoroughly investigated at the last session of the New York Legjisla" 
ture and is warmly endorsed by many prominent Senators, Assemblymen 
and prominent State Officials. It is taught in a full course by mail by 

PROF. ALBERT VERNON 

Founder and Professor in Psychology of 

THE VERNON ACADEMY OF MENTAL 
SCIENCES AND VERNON SANITA1UUM 

The Science of Psychratism teaches the superior power of the mind and 
enables men and women of all ages and conditions to so self-develop their 
latent powers that they cannot only become musters of themselves, but 
of others and the conditions under which they work and live. Prof. 
Vernon's 100-page book 

"Psychic Phenomena of CpMT FRPP 
the Twentieth Century" >»^" ™ *" g 




ERjnORATED ME TA^ 



OF EVERY DESCRIPTION AND FOR ALL USES. 
^HARRINGTON & KING PERFORATING CO. 

225 N. UNION ST. CHICAGOJLL. U.S.A. 



...A Chemical Discovery... 

Prof. Emil Droescher, the eminent Chicago chemist, 
has accirtently discovered that the scales of fish dissolv- 
ed by certain acids produce a solution which has a won- 
derful effect on fine tempered stee 1 . This glutinous 
solution, when applied to grain leather, makes a strop 
which is said to act like magic 011 a razor. It puts new 
life into a razor and keens It in condition without the 
use of a htme or any other sharpening device. It is iu 
no way injurious to the *teel as it contains nothing of a 
gritty nature but is oleaeinous in character. 

Orj Trial Oi>e Pollar- 

Sent to Any Address. 

Send one dollar to the American Razor Strop Co. ,4566 
Cottage Grove Avenue, Chicago, and one of these re- 
markable strops will be sent you for trial on tbe un- 
derstanding that tbe dollar will be returned to you on 
demand after trying the strop. 



Ill 




STRENGTH 

REAUTY 

DURABILITY 

American Tubular Wheel Co. 

5917 Penn Ave., Pittsburg, Pa. 

Write for our New Catalogue.... 



postpa id, if you address 

VERNON ACADEMY OF MENTAL SCIENCES, 

occupying famoua WARNER OBSERVATORY HI.IHiS. 

2205 East Avenue, Rochester, N. Y. 



Why Don't You 



refer to an authority on engineering 
for a solution of the many knotty 
problems that daily confront the 
average engineer? 



Tvilley's Handbook 
on Engineering 

will not only solve the difficulty but 
will make a better engineer of you. 
Treats on all branches. Kndorsed by 
the foremost practical men in the 
engineering field. 

If you don't want the book, send 
for a pamphlet which briefly de- 
scribes it and is sent for the asking. 

HENRY C. TULLEY & CO. 

2222 Wainwright Bldg. 

ST. LOUIS, MO., U. S. A. 



(8571) I. D. B. asks: 1. What is the 
cause of static electricity gathering on the 
radiators, door knobs or any metal surface In 
the house, or if one person touch another it 
will cause a spark 'i A. The electricity in 
question is produced by the friction of the 
person's feet in moving about, and the spark 
results from induction when the person pre- 
sents a hand to the door knob or to another 
person. The electricity opposite to that of the 
charged person is attracted from the earth, 
and jumps as a spark to meet and discharge 
the electricity of the charged person. At al- 
most any time in cold weather anyone can 
produce a spark by rubbing the feet along a 
woolen carpet as he walks a few steps. Then 
hold a finger toward any object, and a spark 
may be thrown between the finger and the 
object. 2. Is there any way to get rid of it? 
A. Avoid moving in such a way as above cle 
scribed. 3. Is it possible to make a magnet 
that will have a pull of from 3 to 5 pounds 
and a movement of about one inch, to be oper- 
ated by a battery V If so, please give descrip- 
tion, size wire, etc. A. Yes. The coil yon 
will wind depends upon the current you will 
use. You can make a magnet of No. 14 to 16 
cotton-covered copper wire 8 inches long vind 
4 inches in diameter, and with a good bat- 
tery it will probably do what you ask for it. 

(8572) W. H. asks: Is it test to use 
an electric current having a high am per ago 
and a low voltage or a current having a high 
voltage and low amperage in telephoning 
through barbed wire fences? A. The trans- 
mitter Is connected through a battery to the 
primary of the induction coil, the secondary 
of which is connected to the two wires of the 
line, if a metallic circuit is employed. If a 
ground return is used, the secondary is 
grounded, the other end of the secondary wire 
is attached to the line. This gives a voltage 
on the line much higher than in the trans- 
mitter. 

(8573) H. C. C. writes: Query 8476 
in the Scientific American reads something 
like this : "To force a spark through one in-:h 
of air requires 30,000 volts" : and yet the 
small wires of the secondary stand the enor- 
mous pressure without damage to the coil. 
Rut on using direct current the wire would 
be ruined in an instant. Please explain in 
Notes and Queries. A. The statement is quite 
correct. It requires about 30,000 volts to 
force a spark through one inch of dry air. 
In the windings of a secondary there are no 
points where turns with anywhere near such 
a difference of potential between them are 
brought within, an inch of each other. Then 
too shellac and other insulators which are 
better than air are used between the coils. A 
wire carrying a direct current of 30,000 volts 
would not be destroyed if it had resistance 
enough to reduce the current to so small a 
fraction of an ampere as is generated in the 
secondary of an induction coil. The higher the 
voltage the smaller the wire used to carry a 
given amount of electrical energy. 2. Please 
tell me where I can obtain the Fuller battery. 
A. Write to an advertiser who deals in general 
electrical goods or in physical or chemical ap- 
paratus. They will know where the article can 
be obtained. It is probably to be found in the 
catalogues of every supply house in New York 
city. We presume there are dealers in your 
own city who can get it for you. 

(8574) F. G. L. Asks: Will you kindly 
inform me if there is in the market of to- 
day an electric motor that has no revolving 
armature? A. There is no motor which has 
not a revolving part. It may not be called 
an armature. In the induction motor it is 
sometimes called the rotor, and the station- 
ary part is called the stator. This is because 
the parts do not resemble those of the direct 
current machines. The rotary part may be 
only an iron disk. 

(8575) A. R. asks: In "Puller" bat- 
teries what fluid is used in connection with 
the zinc, and what with the carbon? A. 
Water may be used upon the zinc. "Upon the 
carbon pour a solution made as follows : 
Water, one gallon : sulphuric acid, one quart ; 
bichromate of potash, one pound. Pour the 
acid into the water slowly with constant stir- 
ring, and while hot stir in the bichromate. 




THE NEW MARSH MOTOR CYCLE 



Model 1902. 



Price $175. 



A Gasoline Motor made with crank-disk, shaft in one piece, extra 
strong bearings, exhaust valve mechanism entirely within base, 

Perfect lubrication, secured against dust, carburetter of the float- 
eert type which has reached the greatest perfection. This 
Motor Cycle is the latest acquisition in the art. Made of the 
best material, simple and perfect in every detail. Constructed 
by high skilled experts in every department and is without a 
peer. Full descriptive circular on application. 
MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 



LI C\ D N! O For Talking Machines 



Crane Bros., Mfrs. Weatfietd, Mass. 



Experimental & Model Work 

Cir. & advice free. Wm.Gardam &Son.45-61 Rose St„N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching: Dies, Special Ma- 
chinery. E. Konigalow &Bro.. 181 Seneca St. Cleveland, O. 



NEW VflRIf SHOPI'ISC by a responsible and 
libit lull IV experienced lady. Send f»r circular. 
MRS. LORD, 125 Bast 23d Street, New York City. 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutches& Elevators 

PROVIDENCE, R. I. 



DRYING MACHINES. 



S. E. WORRELL, 
Hannibal, Mo. 



MODELS! 

ESTABl I SHED 186 7 -sH- 



CHICAGO MODEL WORKS 

/79E. MADISON S T CHICAGO. IU. 



SIGNALING THROUGH SPACE 

witbout wires.— An article by W. Preece, describing tbe 
new Marconi system of telegraphing without wires. 
6 illustrations Scientific American Supplement 
1 1 *J4. Price 10 cents. For sale by Munn & Co. and all 
newsdealers. 



WANTED. -TO MANUFACTURE 

Some special article, either electrical or mechanical. 
Call or write to (II AS. KOSSKE, 

40 to 44 South West Street. Mount Vernon, n. Y. 



PPECIAL MANUFACTURING. SPEC.MACHINERY. MODELS 
J EXPERIMENTALWORK.DIES and STAMPING. PROMPT., 



MATCH FACTORY MACHINERY. W. B. 

Williams, Mfr., 1001 Monadnock Block, Chicaeo, U.S. A. 



www 

TYPE WHEEL8. MODELS t EXPERIMENTAL WORK. BMALL MACKIKKT 
NOVELTIES B. ETC. NEW 70RS STEWCIL WORK. 100 H*»*U BT H.T. 



MfinPI? * EXPERIMENTAL WORK. 
IVIUULLu Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 



CASH 



For your Real Estate. Send description 
and lowest price. No humbug. Buyers 
wanted. C. J. CLAUSSEN, 

Clinton, la* 



inn MACHINES, Corliss Engines, Brewers* 
I I- ami HorrlerH' Machinery. THE V1LTER 

IUL Mfli. CO.. 899 Clinton Street, Milwaukee WiB. 



AND EXPERIMENTAL WORK. 

An engineering department and a thor- 
oughly equipped laboratory at your ser- 
vice. Lawrenc*- J, Zimmerman, Electrical and 
Mechanical Engineer, 106-110 Centre Street, New York. 



MODEL; 




$25 



I Pay The Freights 

Will ship C. O. D. to any station in tbe United States for 

The "WILLARD STEEL RANGE 

Has 6 8-in.liwl8. oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 
prate, burns wood or coal, weighs 400 lbs., lined throughout with asbestos. 
GUARANTEED TO BE AS REPRESENTED. Write for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

AGENTS WANTED TO SELL FOR CASH OR ON CREDIT. 





THE WEALTH 
OF NATIONS 



A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent- 
ability of your invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 
MUNN & CO., Solicitors of Parents, 



Branch Office, 
625 P Street, Washington, D. C. 



Main Office, 

361 BROADWAY, NEW YORK. 
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Scientific American 



March 29, 1902. 



Waltham Watches. 

"I' th' very nick of time." 

"The c Pevfected American Watch," an illustrated book 
of interesting information about 'watches, 'will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 







INSPECTIONS 






AND 

INSURANCE I? 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF-LIFB 

AND 

INJURE 

TO- PERSONS 
CAUSEDEV 



SlTMMlXRKPLOSIOriS 

J. /I- Allen -president v&Franklim • Vice President 

J.B.PlERCE-SnCR/ ; TARY FB-AlAF* -2SV1CE PRESIDENT i 
IlLBJBWAINroa JTRE#g.^LF.MlDDLEBROOK. AS$TSHnc|| 




it can be rpeulated at the will of the driver, but when 

necessary none can 
beat the 

WINTON 
MOTOR 
CARRIAGE 

Yet safety is not 
sacrificed for 
speed. Everything 
that is beat is pal 
int« this machine. 
PRICE 51,200. Elegant in appear- 

ance, perfect in finish. All parts interchangeable. 

Hydro-Carbon System. 
THE WINTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Ohio. 
Branches in New York, Chicago, Boston, Philadelphia. 





^e "Covert Motorette" 

A powerful, light and simple Auto- 
mobile at a moder- 
ate price. Fully 
guaranteed i n every 
respect. 

Price $600 

B. V. Covert & Co., 
Lockport, N. Y. 



ELECTRIC I CDPLE 



PRICE 



$3.00 



Also 


Fh flmiff Write for 


Portable ^ 


t^lljlliL^ PRICES 


"Msctric i 


[.DISCOUNTS 


Torches^ 


^gpto the 


'33.00 & up 


""""■^^P*^ TRADE 


ELECTRIC 


CONTRACT CO.. 


S3 Maiden 


Lane, New York City. 



BRISTOL'S 
RECORDING INSTRUMENTS. 

1 Pressure Gauges, Vacuum Gauges. Volt- 
| meters, Amperemeters, Wattmeters, and 
1 hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fullyguaranteed and 
sent on 30 days' trial. DE^ Send for Circu- 
lars and Specimen Chart. 
The Bristol CiomDany Water/bury Conn. 
SILVER MEDAL, PARIS EXPOSITION, 




Columbian Spirit. 



TRADE MARK. 



TYPEWRITERS 

Absolutely New MANHATTAN at much less than 
manufacturers Prices. Second-band, all makes. Send 
for Cataloeue. 
F. S. WEBSTER CO.. 333 Congress St.. Boston. Mass. 



Cracks in Floors 

Are unsightly, unclean and unsanitary. 
Gripiiin's Wood, Crack and Crevice 

Filler is the only perfect and permanent 
remedy, and is coaceded to fill a universal 
want. A clean paste, easily and quickly 
applied. Adapted to all kinds and condi- 
tions of wood. Average cost, about 
11.0(1 per room of 200 square feet. 
Write to-day for our booklet and 
testimonials. Enclose stamp. 

CO.. 




billing Cracks with c 
Patent Applier. 



GRIPPIN MFG. 

Dept. ('., 
Newark TS» New York. 



NEW ENGLAND WATCHES 

have a world-wide reputation 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application. 

THE NEW ENGLAND WATCH CO. 



37 Maiden Lane 
New York 



137 Wabash Ave., 
Chicaeo. 
Spreckels Building, San Francisco. 



A Chemically Pure Methyl Alcohol. Price in bbls. 
and Jtf bbls., %1 50 per gallon. Columbian Spirit cannot 
betaken internally, but for manufacturing purposes is 
the equal of alcohol. It is a water white spirit testing 
99 per cent, of pleasant odor and free from impurities. 



MANHATTAN 
Sole Manufacturers, 



SPIRIT CO- 

BUFFALO, N. Y. 





&/>e HARTFORD 

and DUNLOP 

tand foremost for Uniform Quality, Honest Construction and 
jrabllity. That each Is the most serviceable tire of its class Is 
liversally acknowledged by those buyers who desire The Best 
regardless of cost, and thus consider the question of t..elr needs 

Intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
to your requirements- Branches In principal cities. 

X3he HARTFORD RUBBER WORKS COMPANY 

HAR.TFOR.D CONN 

^V (Users of SOLID RUBBER TIRES m»y rest assured the.1 
.A o\ir reputation as makers of only high-class goods will be 
carefully sustained In connection with this product) 





-GASMOBILE— 

STANHOPE. SPECIAL, SURREY and T0NNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES. 

HIGHEST FINISH. BEST WORKMANSHIP. 

IMMEDIATE DELIVERIES 

AUTOMOBILE COMPANY OF AMERICA 

Mevriorv, Jersey City, New Jersey 



WE HELP 



Manufac- 
turer of 
Electrical, 
Mechani- 
cal and 
Scientific 
Apparatus 
FREDERICK 

816 William 



TJHE 

ASSISTANCE 

OF A 

COMPETENT ENGINEERING 

DEPARTMENT 

GIVEN TO 

INVENTORS. 



Inventors. 



A 115 MILE TRAIN 

The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 

Over 15,000,000 Barrels Cement a Year 

This Cement, when loaded into cars, would make a train over 115 miles in 
length, and is about the full amount of Portland Cement made in the United 
States in 1901. No other mill approaches such a record, because no other mill 
begins to do the work as cheaply and as satisfactorily. 

Write us for references about its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

BRADLEY PULVERIZER CO., Boston 

120 Liberty St., NEW YORK 1233 Monadnock Bldg., CHICACO 




ROLLER BEARINGS 



FOR- 
AUTOMOBILE WHEELS 
DRIVING AXLES 
ENGINES 
SHEAVES 



WAGONS 
TRUCKS 
HAND CARS 
MOTORS, ETC. 



See Article in SCIENTIFIC AMERICAN of March 1st, 1902. 
Descriptive Booklet on Application, 

AMERICAN ROLLER BEARING CO., 

32-4U BINFORD STREET, BOSTON. 
Western Department, K. FRANKLIN PETERSON, 165 Lake St., Chicago, HI. 



CRUDE ASBESTOS 

AND ASBESTOS FIBRE 



MINES and WORKS, 
THETFORD, P. Q. 

CANADA. 



R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



THE VERY 
, BEST . 
..- ..„ ETC. 
W» JESSOP A SONS L'9 91 JOHN ST. NEW YORK 



All varieties at lowest: prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including . Sates. 
Sewing Machines, Bicycles, Touls. etc. Save 
Money. Lists Free. Chicago slalij; Co., Chicago, 111. 



One Man Equals Five 

when it comes to applying- paint, shingle stain or white- 
wash, if the one man works with Patton's Aekeo- 
Painteh. It pays for itself right away if used for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Requires no more paint 
than band painting. Does good work. Use the 

Aereo-Painter 

for applying TOR-ON shingle stain and you have a com- 
bination of efficiency and economy that cannot he beaten. 
Circular on application. 

PITTSBURGH PLATE GLASS CO., General Distributers. 

PATTOM PAINT CO., 227 Lake St., Milwaukee, Wis. 



THE MOST MODERN AUTO 

ELflORE AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cyl- 
inder motor, 
smooth gliding mo- 
tion. 2mo<ieis,t800- 
$1500. Get further 
information free. 

ELMORE MANUFACTURING. CO., Clyde, 0., U.S.A. 




STEWARD'S WONDER 



The Exponent- of Highest Art in 

APCTVICUC DIIDMCDO Sample 25c.iu stamps 

Aut I I LtrlC DUnnCnO Ask for catalogue C. 

STATE LINE MFG. CO., Chattanooga, Tenn., U. S. A. 

107 Chambers St.. New York. 



ate 



<fo*l*PPSttKK 



i itt.usa 



CHARTER ENGINE 

TTfl'P'n Any Place 

XH BY Any ° ne 
UULlLI for Any Purpose 
Stationaries. Portables. Sawing Outfits, 
Hoisters. Engines and Pumps. 
Futil— Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
monials, and State Your Poiver, Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 




Watch the\ 



Suspender 



at work and you'll see why It is so 
comfortable. Trimmings can not 
rust. Every pair guaranteed. New 
model now ready for men of heavy 
work; also small size for boys. 50c. 
everywhere, or by mail postpaid. 
C. A. Edff*rton Mfg. Co., 
Box 2&2, Shirley, Mass. 



